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CHAPTER I 
INTRODUCTION 
Introduction 
Since the start of the twentieth century, and particularly during the 
past two decades, technological progress has stimulated great advances in 
science and medicine. Knowledge in these areas has increased to such a 
degree that it is not feasible for the nursing student to learn specifically 
how to handle the multitude of situations and problems which will confront 
her in her professional role; even if it were feasible, time would not permit 
instruction of how to handle each situation which may arise. Thus it has 
become imperative to provide the student of nursing with a firm foundation 
in the biological and physical sciences so this knowledge may be utilized 
when new situations or problems are encountered in planning nursing care. 
To meet this objective, there is a need for nursing educators to identify 
science information used in planning nursing care, and to select those 
elements which should be incorporated into the basic science courses. 
Statement of Problem 
This is a study undertaken to identify the basic anatomic and physio-
logic facts which are useful as a basis in planning nursing care for patients 
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with cardiovascular diseases. The study also attempts to determine the 
extent to which the basic anatomic and physiologic facts, considered to be 
paramount in planning nursing care for patients with cardiovascular 
diseases, are actually recognized by the nursing student. 
Justification of Problem 
In the past, basic science courses and clinical courses were fre-
quently presented as two separate entities, with little attempt made to 
correlate these areas. Today the importance of a good foundation in 
basic sciences, upon which clinical courses build, is being realized. 
However, those elements of science information which are necessary as 
a foundation for nursing in the clinical area must first be identified. Some 
attempts to do this have been made in recent years, but this area is still 
in its embryonic stages of development. The need for further research by 
the nursing profession to identify basic science information is evident. 
In the classroom the typical textbook picture of the more common 
diseases, and nursing care of patients with these diseases, are taught to 
the nursing student. Yet, as she embarks upon her clinical experience, 
she soon discovers that patients infrequently present a typical textbook 
picture. It is the vast wealth of scientific. and medical knowledge that pre-
vents the inclusion of more than the common diseases, their symptoms 
and their nursing care in classroom teaching. Specific instruction of how 
to cope with the many problems and situations which arise may be lacking 
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· in many instances. This necessitates a firm understanding of basic science 
information by the nursing student so she may adapt her nursing care plan 
to meet the individual needs presented by each patient and his illness. It 
is hoped that an adequate science background will aid the nursing student 
to meet new situations which confront her, and to make judgments and de-
cisions with intelligence and confidence. 
If this need for a solid science background is to be effectively met, 
available science information must be scrutinized carefully in an attempt 
to ascertain those elements of science information which should be included 
and emphasized in the science courses. The purpose of this study is limit-
ed to the identification of anatomic and physiologic science information 
which the nursing student must know and understand in order to plan nurs-
ing care for patients with cardiovascular diseases. 
Scope and Limitations 
Since one of the most prevalent cardiovascular diseases is acute 
myocardial infarction, this study was limited to this disorder. Data were 
collected by observing one patient with acute myocardial infarction, and 
from information compiled in the chart during the first forty-eight hours 
after the patient was admitted to the hospital. 
A questionnaire was submitted to 196 nursing students in the diploma 
program at the Hartford Hospital School of Nursing who participated in this 
study, in order to determine the extent to which anatomic and physiologic 
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information basic to caring for patients with acute myocardial infarction 
are recognized. The questionnaire was also administered to nineteen 
medical-surgical, nursing arts and science faculty from the same diploma 
school of nursing. 
As the scope of this study is restricted, certain limitations are in-
evitable. The cardiovascular system includes a broad range of possible 
diseases, many of which are frequently seen in hospitals. From these 
numerous possibilities, this study was limited to observation of only one 
cardiovascular disorder. 
No attempt was made to determine the science information from all 
the biological and physical sciences used in caring for patients with 
cardiovascular disease, because the study was limited to selection of ana-
tomic and physiologic facts. 
Another limitation of the study was inherent in the structure of the 
questionnaire. The possibility of guessing the desirable answer in a check-
list questionnaire can not be completely eliminated. 
Definition of Terms 
In order to assist the reader in interpreting the material presented in 
this study it was necessary to clarify certain key words. The term science 
information (anatomic and physiologic fact or information) was used in 
preference to the more widely used term science principle. It was felt that 
a significant amount of the science material useful as a basis in planning 
1! 
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nursing care did not lend itself to statements of principle; instead, it con-
stituted science information. 
As a basis for drawing this inference the following definitions in 
Webster's New Collegiate Dictionary were accepted: 
I. science information refers to "knowledge derived from 
reading, observation or instruction; especially unorganized 
or unrelated facts or data." 
2. science fact refers to "that which has actual existence." 
3. science principle is a broad term which refers to "a funda-
mental truth; a primary or basic law, doctrine, or the like," 
and therefore includes only the laws of physiology. 
Preview ~ Methodology 
Collection of data for this study proceeded in the following manner: 
I. One patient with cardiovascular disease was selected in 
order to observe and record nursing activities during a 
forty-eight hour period. The patient was observed for 
approximately twelve hours during this time. 
2. Information compiled in the patient's chart was also evaluated 
and used to supplement the data collected during the periods 
of observation. 
3. Anatomic and physiologic facts pertaining to each nursing 
activity and to data selected from the chart were assembled. 
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4. A questionnaire was constructed and administered to nursing 
students in the diploma program at the Hartford Hospital 
School of Nursing, in order to determine recognition of the 
anatomic and physiologic facts used in caring for patients 
with cardiovascular disease. 
5. The same questionnaire was also administered to the science, 
nursing arts and medical-surgical clinical faculty at the 
Hartford Hospital School of Nursing. 
6. The data from the above sources were organized and analyzed. 
Sequence of Presentation 
The remainder of this study will be presented in the following se-
quence. Chapter II summarizes the literature that was reviewed to gather 
background material for the study. Chapter III discusses the methods 
that were used to collect the data. An analysis of the findings are pre-
sented in Chapter IV. Chapter V contains a brief summary of the study, 
the writer's conclusions and the recommendations for further study. 
CHAPTER II 
THEORETICAL FRAMEWORK OF THE STUDY 
Review of Literature 
Textbooks, as well as nursing and other scientific journals, concerned 
with anatomy and physiology, cardiovascular disease, nursing care of 
patients with cardiovascular disease, science teaching and general educa-
tion were reviewed to gather background material for this study. The sur-
vey of literature also included studies which related science information to 
nursing care. 
It soon became obvious that the amount of literature pertaining to the 
problem under investigation in this study was limited. No study was found 
which attempted to identify anatomic and physiologic facts basic to planning 
nursing care for patients with cardiovascular disease, nor to determine the 
extent to which these facts were recognized by the nursing student. 
However, increasing consideration is being given to identification of 
concepts and information from the sciences, and their application to nursing 
care. Several studies concerned with identifying science facts from the 
biological and physical sciences, and their relationship to nursing activities 
in a variety of clinical areas, have been conducted during the past 
decade. 
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Fedder 1 conducted an extensive investigation of this nature. This 
study emphasized the development of a methodology for the selection of 
biological science concepts basic to nursing care; these concepts 
were developed to be used by the professional nurse in solving problems 
arising from specific patient needs. Fedder says "The professional nurse 
must be a self-directing individual who is able to solve problems. She 
must be able to answer such questions as what to do, how and why. She 
does not always follow a set pattern of care that she has learned by rote or 
simply memorized. The professional nurse uses fundamental science prin-
ciples to guide her to the intelligent solution of patient problems. " 2 
To demonstrate the methodology developed, Fedder selected actual 
patients for observation in preference to using the textbook picture. A 
more typical picture of nursing activities would be depicted this way, as 
patients frequently do not present the textbook picture of a disease. Ana-
tomic and physiologic concepts having application to the nursing care of 
five selected neurosurgical patients were determined by analyzing each 
patient's case history. Analysis sheets were developed to demonstrate 
the relationship between anatomic and physiologic facts and nursing care. 
A jury composed of five doctors and nurses was chosen to verify and 
!Fedder, Helma, "Basic Science Concepts Essential in Planning Nursing 
Care," Nursing Research, 4:100-124, February 1956. (Abstract of Un-
published Master's thesis, University of Washington, Seattle). 
2Ibid. p. 100. 
--'1-
n validate the analysis. 
Hypotheses supported by Fedder's study included the import of having 
knowledge of basic science concepts; scientific knowledge is the basis of 
professional nursing, it provides the fundamental principles of nursing care 
and is essential in planning intelligent nursing care. Support was also given 
to the hypothesis that knowledge of normal anatomic structure and physio-
logic function must precede understanding of the abnormal, and the nursing 
care involved due to the abnormality. 
Sand states that the natural and social sciences "form the keystone 
for clinical nursing, " 3 and that the professional nurse should use her know-
ledge of the natural sciences in order to reach sound conclusions. An out-
.line of the major concepts in anatomy and physiology is also included. In 
the appendix a more detailed analysis is given of one of the major concepts. 
Sand stresses the need to identify those elements of science "which the 
nurse should understand and apply in order to give safe and effective nurs-
ing care,"4 and to aid the student of nursing to understand how science in-
formation may be applied in solving problems of nursing care. 
There are numerous textbooks of anatomy and physiology, covering a 
vast amount of content; a content that is ever-growing as new discoveries 
continue to be uncovered. Obviously, it is not within the scope of any 
anatomy and physiology course to include all this information. A review 
3sand, Ole, Curriculum Study in Basic Nursing Education, p. 122. 
4Ibid. pp. 128-129. 
-:: ---- --
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of nine of the most widely used anatomy and physiology textbooks reveals 
that they do not differentiate the science information that would be most 
useful for the nursing student to know. It appears, therefore, that it is the 
responsibility of the science instructor to determine that science informa-
tion which is important as a basis for nursing care, and which should be 
included in the course content. 
At the American Nurses' Association convention in June 1958 a com-
mittee of the House of Delegates submitted two long-range goals for appro-
val. Both goals were adopted. One of these goals concerns sciences as 
related to nursing; this goal is "designed to stimulate research to identify 
and enlarge scientific principles on which nursing rests and to encourage 
5 
the use of research findings to improve nursing practice." 
Along with the growing realization that sciences form the basis of 
nursing, recognition of the need to describe the application of the sciences 
6 to nursing practice has evolved. Nordmark and Rohweder recently com-
pleted an extensive and inclusive study at the University of Washington in 
order to identify the natural and social science principles applicable to 
nursing. They report that the nursing student is expected to use the facts, 
principles and concepts from the sciences to make sound decisions for her 
5, 'The 1958 Convention,'' The American Journal of Nursing, 58: 975, July 
1958. 
6Nordmark, Madelyn T. and Rohweder, 
Applied to Nursing, pp. l -39. 
Anne W ., Science Principles 
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actions in nursing; she must also use her scientific knowledge as she 
guides auxilliary workers in performing nursing functions. Scientific 
learning must continue throughout the nursing program in order to help 
students see the relationships between the sciences and nursing care. 
To identify science principles, Nordmark and Rohweder analyzed 
nursing care designed to meet the physical and medical needs of selected 
patients. The basis for determining anatomic and physiologic principles 
was physiologic homeostasis; to justify this it was accepted that primary 
goals in nursing were the maintenance and restoration of homeostasis, 
which is either threatened or changed in disease. Seventeen elements 
necessary for the maintenance of homeostasis were identified. The nursing 
care concerned with each concept was determined and then analyzed for 
underlying science knowledge. 
The science principles identified in the above study are only a partial 
answer to the question of what should be included in the content of the 
science course. The authors urge that additional facts be identified by 
analyzing specific diagnostic tests and therapeutic procedures in which 
the nurse participates. 
Pike, 7 in a study concerned with identification of science information 
related to the cardinal symptoms, felt that a good science background is 
7Pike, Nancy Alice, "A Pilot Study on Science Material in the Cardinal 
Symptoms," Unpublished Master's thesis, Boston University, Boston, 
1956. 
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basic "to understanding and carrying out nursing care in any area. The 
quality of nursing performed in patient care requires a recognition and use 
of this information in common nursing situations as well as in complex ones. 
A thoughtful development of good scientific information by the nurse would 
help prevent needless mistakes and accidents. It would also serve to help 
interpret to patients ways of maintaining health. ,8 
Teaching has always been an integral part of good nursing care, and 
ever-increasing emphasis is being placed on the role of the nurse as a 
teacher of health. But, for the nurse to be an effective teacher, she "must 
have a scientific background united with proper skills and attitudes." 9 
10 
Price says the underlying principles of nursing care are based on 
knowledge of the biological sciences (anatomy, physiology, chemistry and 
microbiology). Scientific knowledge is fundamental to understanding normal 
functioning of the human body and abnormal conditions that occur due to 
disease or injury. It enables the nurse to protect her own health and that 
of her patients, and to recognize the abnormalities which characterize 
disease so that nursing care can be determined. 
Brown 11 justified the teaching of sciences to nursing students by 
8Ibid. p. 12. 
9McClain, M. Esther, Scientific Principles in Nursing, p. 22. 
10Price, Alice L., The Art, Science, and Spirit of Nursing, pp. 2-17. 
r"\ 11Brown, Amy Frances, Curriculum Development, p. 312. 
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stating that scientific knowledge will enable nursing students to understand 
new techniques and situations which can not be predicted, as well as to apply 
scientific principles in the performance of nursing activities. 
In surveying the literature it was found that there was a general con-
census of agreement among authors that knowledge of the biological sciences 
is a prerequisite to planning and carrying out safe and effective nursing care. 
However, it is not adequate for the sciences to merely precede nursing 
practice; they must also accompany practice if we expect nursing students 
to apply what they learn in the science classroom to total nursing care of 
patients. Teaching should focus upon why any nursing procedure or 
activity is being performed, instead of how it is done. This would point up 
the need for thorough integration between nursing and the biological sciences 
upon which its principles are based. 
Bixler and Bixler 12 reported that from 1949 to 1959 the need to iden-
tify scientific principles peculiar to nursing has received some recognition, 
but interest in this problem seemed to have declined. This article expres-
sed the opinion that examination of scientific principles and experimenta-
tion with organizing science content in nursing were as essential today as 
they were several years ago. In fact, a study in nursing science on the 
doctorate level would be desirable in order to test ways in which present-
;: 
12Bixler, Roy W. and Bixler, Genevieve K., "The Professional Status of 
Nursing," The American Journal of Nursing, 59: 1142-1143, August 1959. 
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n day science and clinical instruction could be more closely associated. The 
authors believe that preparation of clinical instructors should include a bet-
ter orientation to the scientific principles which are basic to clinical 
content. 
From the writer's own experience, and from reviewing the literature, 
it seems apparent that nursing students frequently can not transfer know-
ledge of the biological sciences to planning and executing nursing care. 
Nursing procedures may be performed competently, but, when questioned, 
students are often unaware of the scientific basis underlying these 
procedures. To gain an understanding of normal structure and function of 
the human body all nursing students complete a course in anatomy and 
physiology. But can we simply assume that the student utilizes what she 
has learned in a basic science course as she plans nursing care? In the 
opinion of the writer the student needs help to transfer scientific knowledge 
to actual nursing care, thus enabling her to see the relationships involved. 
If these relationships remain unrecognized, the nursing student will be 
unable to adapt nursing care to the individual needs presented by each pat-
ient. 
13 Burton states that transfer is never complete nor automatic. How-
ever, transfer of learning can be enhanced by using lifelike situations in 
13 Burton, William H., The Guidance of Learning Activities, pp. 141-143. 
- .:r 
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teaching, and by providing for application of material being studied to new 
situations, 
Nursing is tailor-made to meet these criteria for transfer of learning, 
What subject matter better lends itself to using lifelike situations in teach-
ing than the biological sciences? Or to making applications from the 
biological sciences to new nursing situations? 
MacCambridge and Moucha 14 reported that they attempted to deter-
mine the effectiveness of science instruction, concentrated in the first 
twenty-six weeks of training, by administering a questionnaire to senior 
students and recent graduates. The results of this questionnaire revealed 
that little, if any, scientific information was carried over to nursing care, 
It was found that principles of anatomy and physiology were used occasion-
ally, but those of chemistry and microbiology were seldom used. The 
participants felt that the sciences would have had more meaning if they 
had been given later in the program, 
A survey of the related literature has indicated that there is a 
definite need for continued study in the area which this study encompasses. 
Studies of this nature can guide the science instructor in selecting the most 
pertinent science information to be included in the content of the course 
which she teaches. 
14MacCambridge, Almeda and Moucha, Blanche, "An Experience Curricu-
lum in Action," The American Journal of Nursing, 54:77, January 
1954. - -
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Statement of Hypothesis 
The writer attempted to test the hypothesis that, although the perfor-
mance of the nursing student may be competent in many situations, under-
standing and recognition of science information basic to carrying out 
nursing activities is not realized. The hypothesis that science information 
related to nursing care can be identified by observation of nurses while 
they are caring for patients was also tested. 
CHAPTER III 
METHODOLOGY 
Facilities Used to Collect Data 
The facilities at Hartford Hospital, Hartford, Connecticut were used 
in order to gather data for this study. The educational director of the 
Hartford Hospital School of Nursing was contacted, and permission was 
obtained to observe the nursing care of a patient with cardiovascular 
disease. Permission was also granted to administer a questionnaire to 
nursing students in the diploma program and to selected faculty members. 
Selection of Cardiovascular Disease 
The selection of cardiovascular disease was prompted by the writer's 
interest and experience in this area. The prevalence of cardiovascular 
disease in our aging population was also a factor influencing this decision. 
In 1955 cardiovascular diseases were responsible for more than half of all 
deaths in the United States, the greatest incidence occurring among the 
1 
older age group. Approximately one -half of these deaths were attributed 
1The American Heart Association, Cardiovascular Diseases in the United 
---States: Facts and Figures, 1958, p. 2. 
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2 
to arteriosclerotic heart disease, A nationwide health survey conducted 
between July 1957 and June 1958 divulged that one person in seventeen had 
either a diseased heart or hypertension, or both. 3 
The data collected for this study were based upon one cardiovascular 
disease in order to permit a more thorough presentation of the applicable 
anatomic and physiologic facts, It was thought that this would be of greater 
value than a less complete discussion of several disorders. A patient with 
acute myocardial infarction was chosen for observation, because this dis-
order represents the most common cardiovascular disease seen in the 
hospital today, The attempt was made to select a patient presenting 
symptoms typical of acute myocardial infarction, and with a diagnosis 
uncomplicated by other disease entities. 
The textbook picture of acute myocardial infarction, and its implica-
tions for nursing care, were reviewed in medical and nursing books prior 
to the initial observation of a patient. This preliminary investigation 
established a sound basis for observing nursing care because it depicted 
what might be expected to transpire at the time of observation. It 
facilitated the collection of data by allowing full attention to be focused on 
the activities of the nurse. 
2Ibid, p. 5, 
· 
3united States Department of Health, Education, and Welfare, Health 
Statistics.,, United States July .!.2_57- June 1958, (Public Health 
Service Publication 584-Bl3), p. 4, 
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,..., Summary~ Patient's History--Acute Myocardial Infarction 
An obese, 58-year-old male, retired policeman was admitted to the 
hospital with complaints of severe, vise-like chest pain that radiated to 
the left arm, associated with profuse perspiration. A previous episode of 
chest pain, lasting approximately one-half hour, had been experienced 
several hours prior to admission. His past history revealed that fifteen 
years earlier he had had a pulmonary embolism, and three years ago had 
had a thyroidectomy. For one week prior to the present admission the 
patient had been aware of chest pain after retiring for the night. There 
was no past history of coronary artery disease. 
He was alert when admitted to the hospital, and was not having acute 
pain because he had received medication at home just prior to admission. 
No peripheral edema was noted. His blood pressure upon admission was 
160/90, apical heart rate 74, and temperature 98 degrees fahrenheit. 
- .. ':!r 
His admission orders were as follows: 
Place on critical list 
Semi-Fowler's position 
Oxygen tent constant 
Blood pressure 2 times a day 
Bed rest 
To be completely bathed 
Intake and Output for 48 hours 
No ice water 
l.OGm. salt diet 
Commode privileges with help 
Please be firm in restricting visitors 
to wife and daughters 
May not smoke 
Complete blood count (Hb., Hct., WBC) 
Electrocardiogram tomorrow morning 
- 20 -
Serum glutamic oxaloacetic transaminase 
every day for 5 days 
Daily prothrombin time 
2 cc. aqueous heparin 20,000 Units/cc. I.M. 
stat and every day for 4 days 
Dicumarol 300 mg. after prothrombin time 
tomorrow 
Morphine sulfate gr. 1/4 every 4 hours 
p.r.n. for pain 
Phenobarbital gr. 1/2 3 times a day 
Nembutal gr. 3 tonight 
Other orders written during the first forty-eight hours were: 
Oxygen tent p.r.n. 
Vital signs every 4 hours until stable 
Feed patient 
Repeat electrocardiogram on third day after 
admission 
Dicumarol 50 mg. 
Nembutal gr. 1 1/2 each night at bedtime 
Cholesterol blood level 
Elastic stockings to both legs 
Meprobamate {equanil) 400 mg. 3 times a 
day 
Milk of magnesia and mineral oil 30 cc. of 
each at night. 
The electrocardiogram performed on the morning after admission 
showed evidence of myocardial abnormality, suggestive of focal anterior 
wall damage. The rhythm and conducting mechanism of the heart were 
normal. The second electrocardiogram confirmed the diagnosis of an-
terior myocardial infarction, with only slight changes occurring within 
the first forty-eight hours. Laboratory tests showed that serum glutamic 
oxaloacetic transaminase increased slightly (60 units) within the first 
twenty-four hours after admission, and was markedly elevated (144 units) 
on the second day of hospitalization. Cholesterol blood level was 276 mg. 
-··_e __ 
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f""' per cent, which is in the upper range of normal, 
His temperature was slightly elevated during the first forty-eight 
hours, a peak of 101.2 degrees fahrenheit being reached on the second day 
of hospitalization. There was a corresponding rise in the pulse rate. 
A progressive rise in blood pressure from 160/90 to 200/140 occurred 
during the first twenty-four hours. The blood pressure then began to drop 
sharply, reaching a minimum of 94/70 within forty-eight hours after 
admission. The pulse was weak, rapid and difficult to palpate, During 
this period the patient remained alert, felt well and presented no further 
signs of impending shock. 
Severe chest pain was relieved during the first night of hospitalization 
by two doses of morphine sulfate, administered at four hour intervals, 
Selection of Anatomy and Physiology 
Several reasons prompted the selection of anatomy and physiology as 
the basic biological science for this study, Paramount among these was 
the firm belief that one must know and understand the normal structure and 
function of the human body in order to appreciate the abnormal, In disease, 
an area of the body is damaged, and the structure involved no longer 
functions normally. But how can the nurse understand what has happened, 
or is happening, to the patient without an awareness of the normal? If the 
.normal is known, then the abnormal should be recognized, Knowledge of 
the normal body provides a foundation upon which the nurse can build--a 
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f""'l foundation which can be used in meeting the new situations encountered 
daily in nursing. 
The wealth of information included in anatomy and physiology text-
books was also a factor in the selection of anatomy and physiology. 
Scrutinization of anatomy and physiology textbooks so on obviated the 
necessity for selecting those facts which were most pertinent to planning 
and carrying out nursing care. The amount of material available for 
inclusion in an anatomy and physiology course is vast; thus the content 
must be carefully selected in accordance with the purpose for which the 
course will be taught. 
The writer's own personal interest and experience in this area con-
stitutes a third factor in the selection of anatomy and physiology as the 
basic biological science for this study. 
Methods Used to Collect Data 
One patient with acute myocardial infarction was selected in order 
to observe and record the activities performed by the nurse. It was felt 
that observation of the nursing care given to an actual patient would depict 
a more typical and reliable picture of nursing activities than would be 
obtained by scrutinizing medical nursing textbooks. The symptoms pre-
sented by actual patients frequently differ from those in the textbook, and 
nursing care must be altered to meet the individual needs of each patient. 
Also, it was thought that pertinent information not found in the patient's 
- 23 -
~ chart could be determined most effectively by observation. These data 
included how the patient's questions were answered, whether or not pro-
cedures were carried out in accordance with basic science principles and 
those routine activities which were not recorded on the chart. 
The physician's permission was obtained before observation was 
initiated. 
Observation was undertaken in order to evaluate the activities of the 
nurse during the first forty-eight hours after the patient was admitted to 
the hospital. The first few days following an acute myocardial infarction 
represent the most critical period in the patient's prognosis, and require 
the most detailed nursing care. Only those aspects of nursing care de-
signed to meet the needs of the patient arising specifically from his 
cardiovascular disease were considered. 
Within the period of time planned for observation, no patients were 
admitted to the hospital with a diagnosis of acute myocardial infarction. 
Therefore, a patient with acute myocardial infarction, admitted forty-eight 
hours prior to the commencement of observation, was selected. This 
seemed to be justified, since the nursing care on the third and fourth days 
of hospitalization varies little from the care given during the first forty-
eight hours. 
The observer's presence was explained to both the patient and the 
nursing staff. They were informed that the purpose of observation was 
the writer's desire to identify the nurse's functions in caring for patients 
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~ with cardiovascular disease. A more detailed explanation might have 
elicited uneasy feelings, particularly on the part of the nurse. Frequently 
the nurse holds negative feelings toward the sciences, and heaves a sigh 
· of relief when the basic science courses have been completed. For this 
reason the science element was omitted from the explanation. The nurses 
involved in caring for the patient were informed that they were in no way to 
be evaluated or criticized for their nursing care. Neither the nurses nor the 
patient appeared to be apprehensive due to the observer's presence. 
It was predetermined that the actual hours for observation would 
include three hours in the morning and three hours in the evening on two 
consecutive days. The hours elected were 8:00 A. M.to 11:00 A. M. and 
6:00P.M. to 9:00P.M., as it was felt these hours would embrace the 
widest variety of nursing activities. This schedule provided a total of 
twelve hours for observing the nurse's role during the first forty-eight 
hours of the patient's hospitalization. The first period of observation was 
from 6:00P.M. to 9:00P.M. It became apparent that the nurse had little 
direct contact with the patient during the first hour of observation (6: 00 
P.M. to 7:00P.M.). This suggested the desirability of altering the hours 
which had been scheduled for observation so that a greater variety of 
nursing activities might be observed. It seemed probable that the patient 
would require more actual nursing care between 7:00 A. M. and 8:00 A. M. 
than had been necessary from 6:00P.M. to 7:00P.M. The hours allocated 
for subsequent observations were adjusted accordingly; they included 
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,.., 7:00A.M. to 11:00 A.M. and 7:00P.M. to 9:00P.M. on the second day, 
and 7:00A.M. to 11:00 A.M. the following morning. A list of the 
activities performed by the nurse during each of these observation periods 
4 
is included in Appendix A. 
Information compiled on the patient's chart during the first forty-eight 
hours after admission to the hospital was evaluated, and used to supplement 
the data collected during observation. The patient's chart was made up of 
many different records, and furnished a detailed account of the treatments, 
medications and nursing care given the patient. The physician's orders, 
the nursing notes and the laboratory and diagnostic test reports were 
studied to determine information relevant to the patient's condition which 
the nurse should appreciate and understand from her science background. 
It was noted that the nursing care and the orders written within the first 
forty-eight hours of hospitalization differed only slightly from those in 
effect at the time of observation. 
All of the activities performed by the nurse at the time of observation 
were recorded on five by eight cards. Each function was entered on a 
separate card, and the date and time of its execution was placed in the 
upper, left-hand corner of the card. The same process was used to 
assemble pertinent information from the patient's chart. Since data for 
this study were obtained from more than one source, a different colored 
card was utilized for each category of information. This facilitated 
'.4Appendix A, pp. 110-111. 
~;, 
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"" identification of the data selected from various sources. The activities 
performed by the nurse as she cared for the patient during the periods of 
observation were recorded on white cards. Colored cards might have 
attracted more attention, and the observer desired to remain as inconspic-
uous as possible. Information selected from different portions of the 
patient's chart was recorded on colored cards. Yellow cards were used 
for orders written by the physician, green cards for data obtained from 
laboratory and diagnostic test reports and blue cards for information 
compiled in the nursing notes. 
The data contained on the four sets of cards that were assembled at 
the time of observation and from information compiled in the patient's 
,.... chart were reorganized into two groups. In this way it was possible to 
eliminate factors that appeared more than once. These two groups of 
data were used as the basis for establishing Appendix A and Appendix B. 
Appendix A 5 was organized from the data gathered during observation, 
and contains the functions performed by the nurse and the anatomic and 
physiologic facts that were associated with each function. The nursing 
functions were listed in the appendix according to the sequence of their 
performance during the four observation periods. In order to avoid 
redundancy, each function was included only once, although many of the 
activities recurred several times. 
5Appendix A, pp. 109-175. 
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Analysis of the three sets of cards compiled from the patient's chart 
disclosed that the data obtained from the diagnostic and laboratory test 
reports and from the nursing notes were also included among the physician's 
orders. Therefore, these three groups of data were combined in Appendix 
6 
B , which is composed of the anatomic and physiologic facts pertaining to 
t 
each order written by the physician. As the appendix was established, the 
physician's orders were arranged in the sequence of their appearance on 
the order sheet. However, three categories of orders were omitted be-
cause they were either repetitious or were not directly related to the 
patient's cardiovascular disease. Physician's orders that were carried out 
by the nurse at the time observation was in effect were eliminated because 
they were presented in Appendix A as nursing functions. Orders that were 
written on the first day of hospitalization, and repeated on the second day, 
were included only once in Appendix B. Laboratory tests ordered routinely 
for most patients were deleted, since they had no direct relationship to the 
patient's cardiovascular disease. 
The next step was to identify the anatomic and physiologic information 
that was associated with the nursing functions and physician's orders. Since 
observation of patient care was employed as the prime source for gathering 
data, the anatomic and physiologic facts pertaining to the activities perform-
ed by the nurse were assembled first. Following the completion of this 
6Appendix B, pp. 176-205. 
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("". process, the anatomic and physiologic facts relevant to the physician's 
orders were identified, 
As the anatomic and physiologic information was assembled, all of 
the facts relevant to the nursing activity or physician's order on one card 
were identified before proceeding on to the next card. The science items 
were recorded on each card as a series of single, unorganized facts, 
Critical analysis of the items in their unorganized state suggested that the 
science material embodied in this study would have greater value if it 
were systemized, Several possible methods of reorganizing the data were 
examined and discarded. Ultimately it was resolved to sort the anatomic am 
physiologic facts associated with each nursing function and physician's order 
into groups of related facts, and to present them as an outline, The major 
anatomic and physiologic facts applicable to each activity and order were 
ascertained and utilized as the main divisions of the outline. The remain-
ing facts, which comprised the bulk of the items, were presented as sub-
divisions for clarification, The value of the anatomic and physiologic 
information, intended as a basis for understanding the nursing care 
requisite for patients with cardiovascular disease, was significantly en-
hanced by systemization of the science material into an integrated, com-
prehensive unit. 
7 
The following excerpt is reproduced to exemplify how the anatomic 
and physiologic facts relevant to each nursing activity were organized, 
7Appendix A, pp. 130-132, 
Nursing 
Function 
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Associated Anatomic and Physiologic Facts 
TAKE PULSE A. The circulatory system consists of a 
pump (heart) and a network of closed 
vessels (arteries, arterioles, 
capillaries, venules, veins) 
B. Pulse is the alternate expansion and 
recoil of an artery caused by inter-
mittent ejection of blood into the 
arterial system during systole 
1. The tunica media of large arteries 
consists mainly of elastic connec-
tive tissue 
2. Ventricular systole forces blood 
into the arterial system, causing 
its walls to be stretched. 
3. Elastic recoil of arteries pushes 
blood toward the capillaries 
during diastole 
C. Rhythmic contraction of myocardium 
pumps blood into the arterial system 
1. The heart is a hollow, four-cham-
bered, muscular organ 
a. The atria and ventricles each 
consist of a single, long, pro-
fusely branched, multinucleated 
fiber 
b. A transverse ring of fibrous 
connective tissue completely 
separates the atria from the 
ventricles 
c. The atria receive blood from 
systemic and pulmonary veins 
while the ventricles pump blood 
into the aorta and pulmonary 
arteries 
Nursing 
Function 
TAKE PULSE 
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Associated Anatomic and Physiologic Facts 
2. Extensibility allows the heart to dilate 
sufficiently to receive blood from the 
venae cavae 
3. Cardiac muscle possesses the property 
of inherent rhythmic contractility 
a. Physiologic blood levels of sodium, 
calcium and potassium ions ensure 
rhythmicity 
b. Neuromuscular tissue, concentrated 
in specific regions of the myocar-
dium, discharges rhythmic impulses 
which are conducted to all parts of 
the myocardium to cause systole 
(1). The sinoatrial node (pacemaker) 
is embedded in the right atrium 
(a). The S-A node has an 
inherent rhythm of 70 
beats per minute 
(b). The rate at which the 
S-A node discharges 
impulses is modified 
by nervous and chemical 
factors 
(2). Atrial systole activates the 
atrioventricular node, which in 
turn transmits the impulse to the 
bundle of His and its branches, 
causing ventricular systole 
4. Myocardial relaxation before responding 
to a second stimulus is assured by a long 
refractory period. This prevents sustained 
contraction, enabling the heart to act as a 
pump 
Nursing 
Function 
TAKE PULSE 
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Associated Anatomic and Physiologic Facts 
5. Atrioventricular and semilunar heart valves 
ensure movement of blood in one direction 
only 
6. Changes in the amount of pressure exerted 
by the blood on the valve surfaces forces 
them to open and close 
The same structure was used to organize the anatomic and physiologic 
facts associated with each physician's order. 
Initially it was intended to limit the selection of anatomic and physio-
logic facts to the circulatory system. The desirability of altering this de-
cision became evident following the identification of circulatory facts rele-
vant to several nursing activities. The functions of the cardiovascular and 
respiratory systems are so interdependent that limiting the selection of 
facts to the circulatory system was impracticable. Nor could pertinent 
facts from the nervous system be excluded, since they are integrally 
involved in circulatory and respiratory physiology. In order to provide 
the scientific basis considered as requisite for understanding the nursing 
care of patients with cardiovascular disease, the identification of anatomic 
and physiologic facts was expanded to embrace the circulatory, respiratory 
and nervous systems. The physiologic interdependency of these three 
8 
systems is manifested in the illustration that follows. 
8 . Appendtx A, pp. 153-154. 
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Nursing 
Function 
Associated Anatomic and 
Physiologic Facts--
PATIENT WAS G. 
ASKED IF HE 
WAS EXPERI-
ENCING PAIN 
Afferent neurons from almost any part of 
the body have nervous connections with 
vital centers in the medulla oblongata 
1. Strong stimuli, as pain from any part 
of the body, reflexly influence activity 
of medullary centers 
a. A volley of efferent impulses 
discharged from these centers 
causes: 
(1). Increased heart rate and 
force of contraction 
(elevates cardiac output) 
(2). Generalized vasoconstric-
tion (increases peripheral 
resistance) 
(3). Increased rate and depth 
of respirations (increases 
venous return to right 
atrium) 
b. Increased cardiac output, peri-
pheral resistance and venous 
return combine to elevate blood 
pressure, and therefore increase 
work-load of the heart 
As indicated previously, the majority of the anatomic and physiologic 
facts embodied in this study were chosen from the circulatory, respiratory 
and nervous systems. However, as the science material was developed, it 
seemed relevant to introduce certain items from the other body systems. 
It was thought that the selection of items from these latter systems should 
.be limited, but there were times when it was imperative that they be 
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f"', interspersed for the sake of clarity. These items were included only when 
they were germane to thorough understanding of the scientific basis under-
lying a nursing function or physician's order. To show how a limited num-
ber of anatomic and physiologic facts from other body systems were used 
to supplement circulatory, respiratory and nervous facts to produce a more 
meaningful body of science information, excerpts from one nursing 
9 10 
function and one physician's order are reproduced below. 
Nursing 
Function 
BREAKFAST 
FED TO 
PATIENT 
BY NURSE 
Physician's 
Order 
INTAKE AND 
OUTPUT FOR 
48 HOURS 
Associated Anatomic and 
Physiologic Facts 
C. Metabolic activity is elevated by 
digestion and absorption 
1. The rise in metabolism is pro-
portional to the type and quantity 
of food ingested 
2. Increased metabolism causes 
reciprocal increases in cardiac 
output and blood pressure 
Associated Anatomic and 
Physiologic Facts--
A. Approximately 70 per cent of total 
body weight is water 
1. Water balance is maintained when 
fluid output equals fluid intake 
2. Fluid imbalance results in exces-
sive hydration or dehydration of 
tissues and a disturbance in 
electrolyte balance 
9Appendix A, p. 163 • 
.. IOAppendix B, PP· 183-184~ 
Physician's 
Order 
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Associated Anatomic and 
Physiologic Facts--
INTAKE AND B. Fluid balance is regulated by kidney 
OUTPUT FOR function 
48 HOURS 
1. The volume of water excreted by the 
kidneys varies with the amount inges-
ted and the a~ount lost by other routes 
a. Appreciable quantities of water are 
lost daily through the skin, lungs and 
gastrointestinal tract 
b. Renal excretion of water is reduced 
as a result of vomiting and diarrhea 
2. Normal plasma composition is main-
tained by ability of the kidney tubules 
to excrete nitrogenous waste products 
and excess water and to reabsorb 
substances needed by the body 
a, Excretion and/or reabsorption of 
solutes by kidney tubules requires 
a definite amount of water {solutes 
must be in solution) 
b. Adequate daily fluid intake provides 
water for urine formation by the 
kidneys and replaces water lost by 
other routes 
Because this study was based upon the conviction that competent 
knowledge of the normal structure and function of the body was prerequisite 
to recognition and comprehension of the abnormal, it was thought that 
identification of applicable facts should be confined to the normal. Yet, 
there were times when certain phases of disease were so closely associa-
ted with the anatomic and physiologic facts that it seemed advisable to 
incorporate some statements of pathology. Pathologic elements were 
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,..., interjected only when they helped to clarify the scientific basis underlying 
a nursing activity or physician's order. The following segments of one 
nursing function11 and one physician's order12 are cited to illustrate the 
significance for incorporating certain elements of pathology among the 
anatomic and physiologic facts. 
Nursing 
Function 
Associated Anatomic and 
Physiologic Facts 
OXYGEN TENT G. Myocardium deprived of its blood supply 
10-12 LITERS becomes necrotic 
PER MINUTE 
I. Necrosis causes the involved area to 
become weakened and non-contractile, 
and may render the heart ineffective 
as a pump 
a. The infarcted area becomes soft 
during the period of dead muscle 
fiber degeneration 
b. Rupture is most apt to occur be-
tween the fourth and fourteenth 
days following occlusion 
c. The weakened, ischemic area may 
stretch during systole, dissipating 
much of the ventricular pumping 
force 
2. The necrotic area is gradually replaced 
by scar tissue 
llAppendix A, p. ll5. 
12 
Appendix B, pp. 194-195. 
-~ 
Nursing 
Function 
OXYGEN TENT 
10-12 LITERS 
PER MINUTE 
Physician's 
Order 
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Associated Anatomic and 
Physiologic Facts--
a. Ischemia stimulates growth 
of fibroblasts 
b. Firm scar tissue prevents 
systolic stretch, increasing 
the efficiency of the functional 
musculature 
3. Cardiac impulses are not trans-
mitted through necrotic areas or 
scar tissue 
4. The volume of blood the heart can 
pump in relation to the oxygen re-
quirements of the body is a measure 
of the efficiency of the heart 
Associated Anatomic and 
Physiologic Facts--
COMPLETE B. An increased number of circulating 
BLOOD COUNT leukocytes is called leukocytosis 
--LEUKOCYTES 
1. Accelerated production of 
leukocytes occurs in response 
to presence of necrotic tissue 
or micro-organisms in the body 
a. Usually production of actively 
phagocytic cells greatly ex-
ceeds production of cells that 
are less phagocytic 
b. Leukocytes migrate in great 
numbers to any body area 
containing foreign particles 
2. Myocardium deprived of its blood 
supply becomes necrotic 
a. Necrotic tissue releases sub-
stances into blood which 
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Physician's 
Order 
Associated Anatomic and 
Physiologic Facts 
COMPLETE 
BLOOD COUNT 
--LEUKOCYTES 
accelerate formation of 
leukocytes 
(1). Leukocytosis resulting from 
tissue necrosis is mainly 
attributed to an increased 
number of neutrophils 
(2). Neutrophilia usually occurs 
following coronary occlusion 
with infarction 
b. Leukocytosis following tissue damage 
is proportional to the extent of necro-
sis 
It was thought that only those science facts which the nursing student 
should understand and apply in order to give nursing care on a professional 
level should be incorporated in this study. Therefore, as the material was 
developed, no attempt was made to identify every minute anatomic and 
physiologic fact associated with the nursing activities and physician's 
orders. After, the identification of pertinent anatomic and physiologic facts 
had been completed, three textbooks of anatomy and physiology were re-
viewed in order to verify the accuracy of the science information. This 
was not intended as a method by which to increase the amount of detailed 
anatomic and physiologic information. To improve the significance of the 
science material each fact was composed in the writer's own words, 
instead of the exact wording used by other authors. 
Numerous anatomic and physiologic facts were applicable to several 
nursing functions and physician's orders, making it necessary to use many 
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"' facts more than once in developing the unit of science material. Moreover, 
entire groups of related facts often recurred manifold times. At this 
point the need to devise a method whereby extensive and superfluous 
duplication of the science information could be avoided was apparent. 
The method decided upon was to write out each group of related items in 
their entirety only at the time of their initial appearance. When a group of 
facts recurred subsequent times, the main item was reiterated but its 
subdivisions were omitted. In place of the subdivisions, reference was 
given to the nursing function or physician's order, the page number (s) and 
the letter of the main item under which the subdivisions were contained. 
Single items, as well as main items with brief subdivisions, were repeated 
in full each time they recurred. Two illustrations from Appendix A 13 and 
one illustration from Appendix Bl4 are cited below to demonstrate how the 
methodology just described was effective in reducing the amount of data 
included in the appendices. 
Nursing 
Function 
Associated Anatomic and 
Physiologic Facts--
OXYGEN TENT A. 
10-12 LITERS 
PER MINUTE 
All living cells require an adequate 
supply of oxygen 
1. A continuous supply of oxygen is 
essential since oxygen can not be 
stored 
2. Tissue cells are irreversibly 
damaged in a few minutes when 
deprived of oxygen 
13Appendix A, pp. 112-113. 
"
14Appendix B, p., 160, and P• J 81., 
Nursing 
Function 
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Associated Anatomic and 
Physiologic Facts--
OXYGEN TENT 
10-12 LITERS 
PER MINUTE 
3, Oxygen requirements of cells vary 
with their metabolic rates 
Nursing 
Function 
OXYGEN 
DISCON-
TINUED 
4. Necrosis with impairment or loss 
of function results if circulation 
to any tissue is interrupted 
Associated Anatomic and 
Physiologic Facts--
A. All living cells require an 
adequate supply of oxygen 
FOR 
BREAKFAST--
THEN 
RESTARTED 
For subdivisions related to this 
item refer to: 
Pages 1-2 
Item A 
Physician's 
Order 
BED REST 
Associated Anatomic and 
Physiologic Facts--
C. All living cells require an 
adequate supply of oxygen 
For subdivisions related to 
this item refer to: 
Nursing Function --
OXYGEN TENT 10-12 
LITERS PER MINUTE 
Pages 1-2 
Item A 
Description ~ the Questionnaire 15 
A questionnaire, structured in the form of a check-list, was employed 
as the principal method for obtaining additional data pertinent to this study. 
15Appendix C, pp. 205-216. 
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r" Several reasons prompted the choice of a questionnaire in preference to 
other methods. Questionnaires can be readily administered to large 
numbers of individuals simultaneously. Besides, utilization of a check-
list made it possible to obtain more information, because the amount of 
time required for responding to each question is minimal, Moreover, 
since the participant is not pressured for an immediate response, he can 
take time to deliberate on each item before making a response, Further-
more, data obtained from a carefully structured questionnaire are relative-
ly uniform and can be compared more easily. 
The questionnaire that was utilized to collect data was composed of 
100 anatomic and physiologic facts, which were selected primarily from 
the circulatory, respiratory and nervous systems, The items were chosen 
from the series of science facts identified in association with the nursing 
functions and physician's orders contained in the appendices, 16 It was 
arbitrarily decided that every tenth item would be used in the questionnaire, 
However, a review of the items that had been singled out this way indicated 
the inadequacy of this method. An appreciable number of the items 
recurred several times, Whenever less than ten items had been identified 
for a nursing function or physician's order, the entire group usually had to 
be passed over without selecting an item, Some of the items were made 
less significant, or even entirely meaningless, when taken out of context, 
16Appendix A and Appendix B. 
- :~ 
- 41 -
~ And, by chance, the number of items that were not from the circulatory, 
respiratory and nervous systems were disproportionate. 
It was apparent that the selection of anatomic and physiologic facts 
should be made with some discretion. With this in mind, the number of 
facts associated with the twenty-eight nursing functions and twenty physi-
cian's orders were totaled, and the selection of items for the questionnaire 
proceeded within this framework. The number of facts that were to be 
selected from each function and order were determined in proportion to 
the total number contained in the group. Within each group, the allotted 
number of facts were selected at random. At least one science fact 
relevant to each function and order was included in the questionnaire. As 
previously mentioned, the choice of facts was limited almost entirely to 
the circulatory, respiratory and nervous systems. 
At this point it seemed worthwhile to rearrange the 100 items that 
had been assembled, in order to present the science material in a more 
logical sequence. After the items were assorted into groups, it was ar-
bitrarily decided to have the respiratory system facts precede the circu-
latory system facts on the questionnaire. No attempt was made to group 
facts from the nervous system since they were usually combined with 
either respiratory or circulatory elements. 
The questionnaire was designed to elicit information concerning the 
relative importance of each item to understanding the patient's cardiovas-
cular disease and its implications for nursing care. There did not seem to 
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" be any significant reason for submitting the questionnaire to a panel of 
experts for validation, since it was thought that the participating nursing 
students and faculty members should be permitted to judge the relevance 
of the items. To enable the participants to determine the relative impor-
tance of the science facts for nursing, four different alternatives were 
needed, Four columns were established for the alternatives, and were 
headed as listed below. 
I. Essential for nursing? 
II. Desirable but not essential for nursing? 
III. Neither desirable nor essential for nursing? 
IV. No opinion? 
On the questionnaire the four columns were numbered with the Roman 
numerals I, II, III and N. The legend for the numerals was placed at the 
top of each page. An explanation of the legend was included on the face 
sheet of the questionnaire for clarification, 
A brief written summary of the patient's history was presented along 
with the questionnaire, Following the history, the activities performed by 
the nurse during the four observation periods were listed. The admission 
orders, as well as the orders written during the first forty-eight hours 
after admission, were also stated, In this way the participant could 
evaluate the material in the questionnaire in terms of an actual patient. 
(All of this information can be found in Appendix C). 
Plil:ticipatL'ts Taking the Questionnaire 
The questionnaire was administered to 196 nursing students in the 
n 
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three year diploma program at the Hartford Hospital School of Nursing. 
Eighty-five freshman, 72 junior, and 39 senior students participated in 
this study. Each student answering the questionnaire had already com-
pleted a course in anatomy and physiology. All of the junior and senior 
students had completed the medical nursing course during the second 
semester of their freshman year. However, approximately one-half of 
the freshman students had not yet taken the course in medical nursing. 
At the time the questionnaire was administered to this group, they were 
just beginning this experience. The amount of experience on a medical 
nursing unit varied according to the length of time the student had spent 
in the school of nursing. Approximately two-thirds of the freshman group 
that were just starting the medical block had no experience on a medical 
unit, and therefore had not cared for a patient with acute myocardial 
infarction. 
The questionnaire was also administered to nineteen instructors from 
the Hartford Hospital School of Nursing. The major areas of teaching were 
the biological sciences, nursing arts and medical-surgical nursing. Four 
of the instructors were teachers in biological sciences, two in nursing arts 
and five in medical-surgical nursing. The remaining eight instructors 
divide their time equally between nursing arts and medical-surgical nursing, 
because they are involved in teaching the former course during the first 
semester and the latter course during the second semester. 
The participants were requested not to identify themselves, because 
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it was thought that they would be less apt to respond according to what they 
. felt the writer expected if they were not identified. However, it was 
desirable to ascertain certain information regarding the professional and 
nursing background of the participants, so that a comparison mf the various 
groups could be made. The following questions were included on the fac._ 
sheet of the questionnaire submitted to the nursing students. 
Have you ever cared for a patient with a 
diagnosis of acute myocardial infarction? 
How many weeks of medical nursing 
experience have you completed in the: 
A. freshman year? 
B. junior year? 
C. senior year? 
hlave you had night duty experience on a 
medical unit? 
How many months have elapsed since you 
completed the course in anatomy and 
physiology? 
Do you feel you draw upon your anatomic and 
physiologic background as you plan and carry 
out nursing care? 
It was felt that a comparison of the responses elicited from the freshman, 
junior and senior students would prove interesting. For instance, a longer 
span of time had elapsed since the senior students had completed the course 
in anatomy and physiology. As a result they had the greatest opportunity to 
incorporate this information in planning nursing care. Would they feel the 
importance of science as a foundation to nursing to be more or less impor-
tant than freshman and junior students, who had more recently completed 
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the anatomy and physiology course, and had had less occasion to use their 
scientific background? 
The following information was requested on the face sheet of the 
questionnaire that was submitted to the participating instructors. 
Is your major a rea of teaching: 
A. biological sciences? 
B. medical-surgical nursing? 
C. nursing arts? 
D. other than those areas listed? 
(please specify) 
What degree of emphasis (little, some, con-
siderable) do you feel should be placed on 
promoting student comprehension of the 
scientific basis of nursing in the: 
A. nursing arts course? 
B. medical-surgical nursing course? 
What is the reason for your response to the 
preceding question? 
Have you ever completed any biological 
science courses on the college level? 
If you answer yes to the preceding question, 
approximately how many credit hours: 
A. have you completed? 
B. were in anatomy and physiology? 
The data obtained from the questionnaire were organized and analyzed 
in order to discover the areas of agreement and disagreement among the 
various participating groups. It was hoped that the analysis would also 
elicit information regarding the extent to which anatomic and physiologic 
facts were recognized and used by the nursing students as they cared for 
patients with cardiovascular diseases. 
The freshman, junior and senior nursing students in the diploma 
--
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program at Hartford Hospital School of Nursing were assembled in order 
to explain the purpose of the questionnaire. The written instructions 
included on the questionnaire were reviewed with each group of students 
in order to clarify any doubtful points. Time was allotted for answering 
any questions which arose during this brief introductory period. 
A short conference was held with the participating instructors, either 
individually or in small groups, prior to administering the questionnaire. 
At this time the purpose of the study was explained, and the instructions 
contained in the questionnaire were clarified, 
CHAPTER IV 
PRESENTATION AND DISCUSSION OF DATA 
The data were analyzed in the following ways: 
1. The frequency of use of the total number of anatomic and physio-
logic facts identified in association with the nursing functions and 
physician's orders. 
2. The distribution of items from the questionnaire according to the 
frequency of application to the nursing functions and physician's orders, and 
the number that were presented from each body system. 
3. The interpretation of the responses made by the four groups of 
nursing students with varying experiences in medical nursing, and the 
nursing instructors from four different areas of teaching. 
Frequency of Use of the Total Number of Anatomic and Physiologic Facts 
The reader will remember that the primary purpose of this study was 
to identify the anatomic and physiologic facts that would be useful as a 
basis in planning nursing care for patients with cardiovascular diseases. 
Since the study was designed expressly to investigate those elements 
which should be incorporated into the anatomy and physiology course for 
nursing students, no attempt was made to identify every minute fact as 
- 47 -
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the science material was developed. Nevertheless, a sizable aggregate of 
anatomic and physiologic facts were identified in association with the 
twenty-eight nursing functions and the twenty physician's orders included 
1 
in the appendices. 
Enumeration of the science facts revealed that the total of 1319 items 
were identified as requisite to providing the student of nursing with a sound 
foundation for understanding cardiovascular disease and its implications 
for nursing care. However, in developing the unit of science material, it 
was necessary to reiterate many of the anatomic and physiologic state-
ments as the same item was often equally applicable to several functions 
and/ar orders. As a result, the actual total of the items that were used 
was considerably less than the real total. The total number of science 
items were tabulated in order to determine the frequency of recurrence 
of similar items. Although there were a large number of items involved, 
the tabulation was relatively simple since, as the worksheets were pre-
pared, a notation was placed after any items that were reiterated. The 
results of the tabulation showed that approximately one-half of the science 
facts were used more than once. From the 1319 items that were compiled 
on the worksheets, 764 different items were singled out. Table 1 indicates 
the frequency with which the different items were used in relation to the 
observed and/or recorded nursing functions and physician's orders. 
!Appendix A and Appendix B. 
:..-:,_ 
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Table l Distribution of 1319 Science Items Identified 
in Association with the Nursing Functions and 
Physician's Orders 
NUMBER OF FREQUENCY TOTAL 
DIFFERENT OF .NUMBER 
ITEMS REPETITION OF ITEMS 
493 1 493 
172 2 344 
46 3 138 
19 4 76 
11 5 55 
3 6 18 
1 7 7 
1 8 8 
18 10 180 
Total 764 1319 
- 50 -
Almost two-thirds of the 764 items were applicable to only one nursing 
function or physician's order, However, the balance of the items were 
used in association with from two to ten functions and/ or orders. 
Distribution of Items from the Questionnaire 
The number of items that were selected for the questionnaire from 
each nursing function and physician's order were predetermined, but 
within this framework the items were chosen at random. It seemed pro-
bable that a representative sampling of the anatomic and physiologic facts 
would be obtained if the items were selected according to this method, 
Some evidence was produced to substantiate this assumption by comparing 
""' the 100 questionnaire items with the 764 total items in two different ways, 
Table 2 indicates the percentage of the items from each group that 
were applicable to varying numbers of nursing functions and physician's 
orders. There were no significant discrepancies between the two groups 
of items, The greatest degree of variation occurred between the percent-
ages of the science items that were associated with only one function or 
order. A comparison of the two groups of items showed that eight and 
one -half per cent fewer items from the questionnaire were applicable in 
only one instance. The extent to which the anatomic and physiologic facts 
were repeated as the science material was developed probably was 
responsible for this variation. Almost two-thirds of the 764 different 
items were associated with only one function or order, but the remaining 
:: 
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Table 2 Percentage of the Science Items 
that were Repeated in Association 
with Different Nursing Functions 
and/or Physician's Orders 
FREQUENCY PERCENTAGE PERCENTAGE OF 
OF OF QUESTIONNAIRE 
REPETITION 764 ITEMS ITEMS 
l 64.6 56 
2 22.5 19 
3 6.0 12 
4 2.5 6 
5 1.5 2 
6 0.3 0 
7 0.1 0 
8 0.1 l 
10 2.4 4 
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,..., one-third were used from two to ten times. As a result the former group 
consisted of less than 500 items, while the latter group contained over 800 
items. Thus it seemed reasonable to assume that a smaller percentage of 
the different items would be singled out for the questionnaire. 
Table 3 shows how many of the items that were used on the ques-
tionnaire were from the circulatory, respiratory or nervous systems, or 
from any combination of these three systems. As the science material 
associated with the nursing functions and physician's orders was 
developed on the worksheets, it was obvious that the circulatory system 
facts greatly outnumbered the respiratory system facts, which in turn were 
far more numerous than the nervous system facts. A similar proportion of 
items from each system were included on the questionnaire. In view of 
this it did not seem relevant to assort the 764 anatomic and physiologic 
items from the worksheets by systems. 
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Table 3 Distribution of One Hundred Science Items 
from the Questionnaire by Systems 
NUMBER NUMBER 
SYSTEM(S) OF ITEMS SYsrEM(S) OF ITEMS 
-
Circulatory 43 Respiratory 4 
Nervous 
Respiratory 20 
Circulatory 
Respiratory 3 
Circulatory 12 Nervous 
Respiratory 
Nervous 2 
Circulatory 11 
Nervous 
Other 5 
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Interpretation of Responses 
·Prior to tabulating and interpreting the responses of the eighty-five 
freshman, seventy-two junior, and thirty-nine senior nursing students, the 
questionnaires were categorized into four groups. The basis upon which 
these groups were established was the amount of previous experience in 
medical nursing. Several questions relating to the participant's medical 
nursing experience were included on the questionnaire in order to obtain 
this data. Each participant was also requested to state whether or not she 
utilized her anatomic and physiologic background as a basis for nursing 
care. 
The seventy-two junior and thirty-nine senior nursing students were 
maintained as two separate groups. However, it was necessary to separate 
the freshman nursing students into two groups due to significant differences' 
in their medical nursing backgrounds. One-half of the freshman class be-
gan their medical nursing course and experience just two days before the 
questionnaire was administered. While most of this group did not have any 
previous experience on a medical nursing unit, part of the group did have a 
i very limited experience on a medical unit in connection with the nursing 
. arts course during the first semester. The forty-three nursing students in 
this group were designated as Freshmen - Group I. The other half of the 
.freshman class had completed both the medical nursing course and nine 
' 
'weeks of experience on a medical nursing unit. The forty-two nursing 
!' 
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students in this group were identified as Freshmen - Group II. 
It probably should be mentioned that only thirty-nine senior nursing 
students were able to participate in this study. At the time the ques-
tionnaire was administered, approximately one-half of the senior class 
was either on affiliation or vacation. 
,. 
The responses that were made relative to the utilization of anatomy 
and physiology as a basis for nursing care proved to be interesting. Both 
freshman groups felt that they utilized this background. But, eight per 
cent of the seventy-two junior, and eight per cent of the thirty-nine senior 
participants felt that this background was not utilized. These responses 
were not in accord with the expectations of the writer. It was thought that 
the freshman students, having had less opportunity to apply their scientific 
background to actual nursing, would be more apt to respond in the negative 
than would the junior or senior students. At least two factors can be 
identified which might have affected the way this question was answered by 
the various groups. Only two months had elapsed since the freshmen com-
pleted the course in anatomy and physiology, and either the relative new-
ness of the course or the writer's presence may have influenced their 
responses. On the other hand, it is possible that the more advanced 
students have assimilated their scientific background so completely that 
they are not aware of its utilization. 
Table 4 presents the summary of this data for each of the four 
participating student groups. 
- -- "";!:;" .. 
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Table 4 Experience in Medical Nursing in the Freshman, 
Junior and Senior Years, and Utilization of 
Anatomic and Physiologic Background in Planning 
Nursing Care 
MIIDIGAL NURSING EXPERIENCE 
CARED FOR UTILIZATION OF 
PATIENT AVERAGE 
NUMBER OF WITH ACPTE NUMBER OF 
STUDENTS MYOCARDIAL WEEKS BY 
INFARCTION YEAR*** 
YES NO £ j s 
43 
Freshmen* 14 29 0 
- -(Group I) 
-
42 
Freshmen** 41 1 9 
- -(Group II) 
-
72 
Juniors 72 0 11 7-f -
39 
Seniors 39 0 13 8 7 
... . 
. no medical nursing exper1ence 
"t*nine weeks medical nursing experience 
***£ Freshman Year 
j Junior Year 
s Senior Year 
NIGHT ANATOMY AND 
DUTY ON PHYSIOLOGY 
MEDICAL AS A BASIS FOR 
UNIT NURSING CARE 
YES NO YES NO 
0 43 43 0 
0 42 42 0 
1 71 66 6 
35 4 36 3 
;r;-
:~ 
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The writer felt that it would be of value to know certain information 
about the professional backgrounds of the nineteen instructors who 
participated in this study. To elicit this data, several questions were 
formulated and included on the questionnaire. It seemed relevant to 
know the instructor's major area of teaching, and whether or not she 
had taken any college courses in anatomy and physiology. This informa-
tion could be used to determine if there were any significant areas of 
disagreement among the various groups. Each instructor was also asked 
to state how much emphasis she felt should be placed on promoting student 
comprehension of the scientific basis of nursing in the nursing arts and 
medical-surgical nursing courses. Table 5 indicates that the majority of 
the instructors, grouped according to their area of teaching, have had 
some advanced preparation in the biological sciences and in anatomy and 
physiology. Four of the instructors teach biological sciences, two nursing 
arts and five medical-surgical nursing. The other eight instructors teach 
nursing arts during the first semester and medical-surgical nursing 
during the second semester. 
The reader will remember that the questionnaire was designed to 
elicit information concerning the relative importance of each item to 
understanding cardiovascular disease and its implications for nursing care. 
The participants were asked to place a check after each item under one of 
the four possible alternatives, according to the degree of relevance they 
felt the item had for nursing. 
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Table 5 Major Teaching Area, College Credits in Biological 
Science and Emphasis Placed on Promoting Student 
Comprehension of the Scientific Basis of Nursing Arts 
and Medical-Surgical Nursing Courses as Presented by 
Nineteen Instructors 
EMPHASIS PLACED ON 
COLLEGE CREDITS IN: SCIENTIFIC BASIS IN: 
INSI'RUCTOR~ TEACHING ANATOMY MEDICAL-AREA* 
-
BIOLOGICAL AND NURSING SURGICAL 
SCIENCES PHYSIOLOGY ARTS NURSING 
1 a Major Major X X 
2 a Major Major X X 
3 a 0 0 X X 
4 a 0 0 X X 
5 b 8 4 X X 
6 b 6 3 X X 
7 c 18 6 X X 
8 c 8 8 
-· 
X 
9 c 8 0 X X 
10 c 20 16 X X 
11 c 12 4 X X 
12 d 15 8 - X 
13 d 12 8 X X 
14 d 4 4 - X 
15 d 16 0 X X 
16 d 0 0 X X 
17 d 1'0 0 X X 
18 d 0 0 X X 
19 d 0 0 X X 
*' . 
0 Teaching Area. x ConsLderable 
a Biological Sciences - Same 
b Nursing Arts 
c,Medical-Surgical Nursing 
d.Nursing Arts and Medical-Surgical Nursing 
- 59 -
A separate tabulation was made of the responses elicited from each 
of the four groups of nursing students. A record was kept of the number 
of responses that occured under each of the four alternatives for every 
item on the questionnaire. After the tabulation was completed, the 
figures were totaled and converted into percentages, so as to facilitate 
comparison of the data. 
Tables 6, 7 and 8 show the per cent of the Freshmen - Group I and 
Freshmen - Group II, junior and senior nursing students that considered 
each item as essential for nursing, dearable but not essential for nursing, 
Reither desirable nor essential for nursing, or no opinion. Table 9 com-
bines the opinions of the entire student body. 
The questionnaires returned by the nineteen instructors were sorted 
into four groups prior to tabulating and interpreting the responses. The 
major teaching areas of the participants were used as the basis for 
establishing the groups. Table 10 shows how many instructors from 
the ·four different areas of teaching considered each item as essential 
for nursing, desirable but not essential for nursing, neither desirable 
nor essential for nursing, or no opinion. 
An analysis was made of the responses elicited from each of the 
four instructor groups. The writer was attempting to determine if there 
were any significant areas of agreement or disagreement between the 
biological science, nursing arts and medical-surgical nursing instructors 
as to the relevance of the anatomic and physiologic facts for nursing. 
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Table 6 Per Cent of Freshman Nursing Students in Group I 
and Group II that Considered Each Item on the 
Questionnaire as Essential, Desirable, Neither 
Desirable nor Essential, or No Opinion 
GROUP I -- 43 FRESHMEN GROUP II 
ITEM 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Legend: 
- :.-. 
I. 
II. 
III. 
IV. 
I II III IV ITEM I 
81 14 5 - 1 67 
55 40 5 - 2 60 
89 9 2 - 3 83 
35 37 23 5 4 26 
40 53 5 2 5 41 
33 39 14 14 6 60 
70 16 - 14 7 74 
58 26 9 7 8 50 
51 40 7 2 9 40 
93 5 - 2 10 86 
37 35 12 16 11 38 
19 51 28 2 12 38 
46 35 19 - 13 43 
35 25 28 12 14 59 
54 21 16 9 15 41 
88 12 - - 16 88 
37 44 14 5 17 21 
81 19 
- -
18 71 
86 14 - - 19 69 
28 55 12 5 20 14 
12 35 21 32 21 5 
58 12 12 18 22 41 
84 2 - 14 23 96 
65 14 5 16 24 76 
91 2 - 7 25 86 
(continued on next page) 
Essential for nursing 
Desirable for nursing 
Neither desirable nor essential 
No opinion 
-- 42 FRESHMEN 
II III 
31 2 
38 2 
10 7 
57 12 
50 7 
33 7 
19 -
19 17 
36 24 
12 
-
31 12 
29 21 
36 21 
29 7 
33 21 
7 5 
38 31 
29 
-
31 -
57 22 
21 36 
31 7 
2 2 
7 17 
12 2 
IV 
-
-
-5 
2 
-7 
14 
-
2 
19 
12 
-
5 
5 
-
10 
-
-7 
38 
21 
-
-
-
- 61 -
Table 6 (continued) 
GROUP I -- 43 FRESHMEN GROUP II -- 42 FRESHMEN 
ITEM I II III IV ITEM I II III IV 
26 72 12 4 12 26 83 12 - 5 
27 96 2 2 - 27 98 2 - -
28 26 58 9 7 28 22 50 26 2 
29 30 35 16 19 29 40 40 10 10 
30 33 53 14 - 30 24 62 12 2 
31 12 42 28 18 31 2 40 36 22 
32 12 28 23 37 32 21 31 19 29 
33 9 47 44 - 33 5 57 38 -
34 72 26 2 - 34 91 7 2 -
35 58 30 10 2 35 69 29 2 -
36 96 2 - 2 36 100 - - -
37 77 18 - 5 37 93 7 - -
38 81 19 - - 38 90 10 - -
39 58 35 2 5 39 53 45 2 -
40 72 21 5 2 40 62 36 - 2 
41 58 35 7 - 41 48 47 5 -
42 28 51 16 5 42 21 53 26 -
43 79 19 2 - 43 95 5 - -
44 84 9 
-
7 44 84 14 - 2 
45 91 9 - - 45 100 - - -
46 42 42 14 2 46 45 41 14 -
47 37 47 9 7 47 55 38 2 5 
48 37 19 23 21 48 55 21 10 14 
49 58 33 7 2 49 62 33 5 -
50 70 23 7 - 50 64 29 5 2 
51 42 44 5 9 51 36 38 9 17 
52 70 28 2 - 52 90 10 - -
53 26 51 14 9 53 26 45 10 19 
54 95 5 - - 54 95 5 - -
55 44 35 12 9 55 45 31 19 5 
(continued on next page) 
-
-~ --
---~- . 
" 
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Table 6 (continued) 
GROUP I -- 43 FRESHMEN GROUP 11 -- 42 FRESHMEN 
ITEMII I 11 I11 IV ITEM!I I 11 11I IV 
56 65 28 .. 2 5 56 55 33 7 5 
57 88 12· - - 57 90 10 - -
58 53 28 12 7 58 62 26 2 10 
59 72 24 2 2 59 64 31 5 -
60 75 23 2 - 60 88 10 - 2 
61 5 46 33 16 61 19 48 21 12 
62 21 44 19 16 62 33 29 24 14 
63 93 7 - - 63 95 5 - -64 26 55 12 7 64 21 60 17 2 
65 74 24 - 2 65 69 26 5 -
66 49 35 9 7 66 31 45 14 10 
67 14 30 33 23 67 14 33 24 29 
68 35 58 7 - 68 43 47 10 -
69 51 33 9 7 69 29 45 9 17 
70 96 2 2 - 70 98 2 - -
71 60 35 5 - 71 50 46 2 2 
72 77 14 9 - 72 79 14 5 2 
73 63 26 2 9 73 60 24 9 7 
74 51 42 5 2 74 57 41 2 -
75 23 39 12 26 75 17 43 31 9 
76 19 32 12 37 76 9 31 12 48 
77 58 33 7 2 77 69 14 5 12 
78 89 9 - 2 78 93 2 5 -
79 39 37 5 19 79 64 21 5 10 
80 35 42 9 14 80 45 38 12 5 
81 83 5 7 5 81 78 17 5 -
82 88 7 5 - 82 93 3 2 2 
83 65 25 5 5 83 79 12 2 7 
84 82 16 2 - 84 93 7 - -
85 89 9 - 2 85 88 12 - -
(concluded on next page) 
" 
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Table 6 (concluded) 
GROUP I -- 43 FRESHMEN GROUP II -- 42 FRESHMEN 
ITEM 1 II III IV ITEM I II III IV 
86 91 7 - 2 86 86 14 - -
87 39 42 12 7 87 41 50 5 4 
88 5 53 19 23 88 26 33 17 24 
89 60 26 5 9 89 74 24 2 -
90 58 28 2 12 90 76 24 - -
91 60 16 5 19 91 77 19 2 2 
92 37 21 9 33 92 33 36 14 17 
93 33 30 23 14 93 21 48 19 12 
94 16 30 21 33 94 36 33 17 14 
95 23 37 19 21 95 26 43 21 10 
96 79 9 7 5 96 76 19 5 -
97 77 18 5 - 97 64 26 10 -
98 88 7 5 - 98 86 7 2 5 
99 35 37 9 19 99 50 36 7 7 
100 88 12 - - 100 93 7 - -
:; 
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Table 7 Per Cent of 72 Junior Nursing Students that 
Considered Each Item on the Questionnaire as 
Essential, Desirable, Neither Desirable nor 
Essential, or No Opinion 
ITEM 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Legend: 
I. 
II, 
III. 
IV. 
I II III IV ITEM I 
79 17 4 
-
26 78 
47 46 6 1 27 100 
79 18 3 - 28 19 
8 62 24 6 29 25 
40 45 14 1 30 19 
46 32 18 4 31 4 
63 21 8 8 : 32 7 
37 24 24 15 33 7 
35 51 11 3 34 60 
85 13 1 1 35 42 
25 26 24 25 36 93 
15 43 31 11 37 81 
30 46 18 6 38 86 
39 32 21 8 39 45 
53 33 10 4 40 49 
85 14 - 1 41 28 
21 37 24 18 42 8 
63 33 4 - 43 69 56 37 6 1 44 62 
28 35 28 9 45 89 
1 15 46 38 46 44 
26 31 26 17 47 25 
92 5 3 
-
48 32 
60 31 1 8 49 35 
90 7 - 3 50 51 
(concluded on next page) 
Essential for nursing 
Desirable for nursing 
Neither desirable nor essential 
No opinion 
II III 
14 4 
- -
39 29 
32 33 
47 24 
21 43 
14 33 
31 47 
33 3 
48 10 
5 1 
14 4 
13 1 
47 7 
44 4 
47 19 
52 36 
28 
-
28 6 
10 1 
36 14 
42 18 
24 23 
56 8 
35 11 
IV 
4 
-
13 
10 
10 
32 
46 
15 
4 
-
1 
1 
-
1 
3 
6 
4 
3 
4 
-
6 
15 
21 
1 
3 
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Table 7 (concluded) 
ITEM I 11 Ill IV ITEM I 11 ·Ill IV 
51 24 39 19 18 76 6 15 24 55 . 
52 75 19 3 3 77 61 30 6 3 
53 12 21 29 38 78 97 3 - -
54 74 21 4 1 79 43 15 20 22 
55 21 35 19 25 80 17 46 26 11 
56 28 49 18 5 81 71 25 3 1 
57 78 20 1 1 82 87 7 3 3 
58 29 39 15 17 83 65 25 4 6 
59 57 37 3 3 84 72 22 3 3 
60 74 18 3 5 85 89 8 3 -
61 14 24 37 25 86 90 10 - -
62 18 42 30 10 87 21 67 12 -
63 96 4 - - 88 13 37 36 14 
64 11 53 32 4 89 68 30 1 1 
65 50 43 7 - 90 72 28 - -
66 12 39 25 24 91 89 6 5 -
67 6 28 37 29 92 47 42 8 3 
68 21 50 26 3 93 36 32 19 13 
69 20 33 26 21 94 15 35 29 21 
70 97 2 - 1 95 14 44 29 13 
71 63 36 1 - 96 47 36 10 7 
72 69 28 3 - 97 47 28 15 10 
73 42 44 7 7 98 83 13 3 1 
74 49 49 1 1 99 51 22 13 14 
75 17 35 32 16 100 94 4 1 1 
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Table 8 Per Cent of 39 Senior Nursing Students that 
Considered Each Item on the Questionnaire as 
Essential, Desirable, Neither Desirable nor 
Essential, or No Opinion 
ITEM 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Legend: 
I. 
II. 
III. 
IV. 
I II III IV ITEM I 
74 26 -
-
26 79 
46 28 21 5 27 97 
92 5 3 - 28 13 
8 43 36 13 29 8 
28 49 20 3 30 10 
41 39 10 10 31 8 
77 15 8 - 32 5 
39 15 28 18 33 5 
46 31 10 13 34 51 
92 5 - 3 35 41 
23 36 21 20 36 100 
26 26 38 10 37 77 
49 28 23 - 38 87 
41 33 10 16 39 36 
41 23 18 18 40 46 
74 13 5 8 41 28 
8 38 23 31 42 13 
49 46 5 - 43 77 
51 41 8 - 44 72 
26 41 26 7 45 90 
3 10 41 46 46 5 
28 33 13 26 47 21 
90 7 3 - 48 33 
64 26 3 7 49 18 
95 3 2 - 50 31 
(concluded on next page) 
-
Essential for nursing 
Desirable for nursing 
Neither desirable nor essential 
No opinion 
II III 
21 
-
3 -
31 49 
39 38 
46 34 
7 31 
13 23 
23 36 
41 8 
44 10 
- -
20 3 
13 -
51 8 
46 3 
38 26 
56 26 
20 3 
13 12 
7 -
51 41 
31 20 
18 31 
46 33 
33 23 
IV 
-
-
7 
15 
10 
54 
59 
36 
-5 
-
-
-
5 
5 
8 
5 
-3 
3 
3 
28 
18 
3 
13 
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Table 8 (concluded) 
UEM I II III IV ITEM I II III IV 
51 20 31 23 26 76 - 13 28 59 
52 69 28 
-
3 77 74 23 3 -
53 3 8 46 43 78 95 3 2 -
54 79 18 3 - 79 31 15 28 26 
55 38 31 21 10 80 13 46 26 15 
56 39 33 18 10 81 74 26 - -
57 82 15 3 - 82 97 3 - -
58 38 38 21 3 83 74 23 - 3 
59 49 41 10 - 84 82 18 - -
60 92 3 5 - 85 77 18 3 2 
61 
-
18 62 20 86 85 15 - -
62 21 28 31 20 87 23 46 18 13 
63 97 3 - - 88 10 21 41 28 
64 3 23 56 18 89 79 '21 - -
65 38 51 8 3 90 82 18 - -
66 7 31 31 31 91 87 8 5 -
67 3 10 46 41 92 26 46 20 .8 
68 13 49 23 15 93 8· 31 33 28 
69 28 26 28 18 94 2 26 23 49 
70 95 5 - - 95 13 38 28 21 
71 77 23 - - 96 41 36 10 13 
72 82 18 - - 97 46 34 10 10 73 26 59 10 5 98 77 20 - 3 
74 49 49 ,.. 2 99 31 28 26 15 
75 13 28 38 21 100 82 15 - 3 
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Table 9 Per Cent of 196 Nursing Students that Considered 
Each Item on the Questionnaire as Essential, 
Desirable, Neither Desirable nor Essential, or 
No Opinion 
ITEM 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Lea encl.: 
I. 
II. 
III. 
IV. 
I II III IV ITEM I 
76 21 3 - 26 78 
51 39 8 2 27 98 
85 12 3 - 28 20 
18 52 23 7 29 26 
38 48 12 2 30 21 
45 35 13 7 31 6 
69 18 5 8 32 11 
45 21 20 14 33 7 
42 42 12 4 34 67 
88 9 1 2 35 51 
30 31 18 21 36 96 
23 38 30 9 37 82 
40 38 20 2 38 86 
43 30 17 10 39 47 
48 29 15 8 40 56 
84 12 2 2 41 39 
22 39 23 16 42 16 
66 32 2 - 43 79 
64 32 3 1 44 73 
25 45 22 8 45 91 
5 20 37 38 46 36 
37 27 16 20 47 33 
90 5 2 3 48 38 
65 21 6 8 49 42 
90 6 1 3 50 54 
(concluded on next page) 
Essential for nursing 
Desirable for nursing 
Neither desirable nor essential 
No opinion 
II III 
14 3 
1 1 
44 28 
36 26 
52 21 
27 36 
20 26 
38 43 
28 4 
39 8 
2 1 
15 2 
13 1 
45 5 
38 3 
43 15 
53 27 
19 1 
18 5 
7 1 
41 20 
40 13 
21 22 
44 12 
31 11 
IV 
5 
-
8 
12 
6 
31 
43 
12 
1 
2 
1 
1 
-
3 
3 
3 
4 
1 
4 
1 
3 
14 
19 
2 
4 
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Table 9 (concluded) 
ITEM I II III IV ITEM I II III IV 
51 30 38 15 17 76 8 22 19 51 
52 76 21 2 1 77 65 26 5 4 
53 16 30 25 29 78 93 4 2 1 
54 84 13 2 1 79 44 22 15 19 
55 35 33 18 14 80 26 43 20 11 
56 44 38 12 6 81 76 19 4 1 
57 83 15 1 1 82 91 5 3 1 
58 44 34 12 10 83 70 22 3 5 
59 60 34 5 1 84 81 17 1 1 
60 81 14 3 2 85 86 11 2 1 
61 10 33 38 19 86 88 11 - 1 
62 22 37 27 14 87 30 53 12 5 
63 95 5 - - 88 13 37 29 21 
64 15 49 29 7 89 70 25 2 3 
65 57 37 5 1 90 72 25 1 2 
66 24 38 20 18 91 80 11 5 4 
67 9 26 35 30 92 38 37 12 13 
68 27 51 18 4 93 26 35 23 16 
69 30 34 20 16 94 17 32 23 28 
70 96 2 1 1 95 19 41 25 15 
71 62 35 2 1 96 . 59 27 8 6 
72 75 20 4 1 97 57 26 11 6 
73 47 39 7 7 98 84 12 2 2 
74 51 45 2 2 99 43 30 13 14 
75 17 36 29 18 100 90 8 1 1 
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Table 10 Comparison of the Relative Significance Assigned to 
One Hundred Science Items by Nin~teen Instructors in 
Four Different Areas of Teaching 
DESIRABLE NEITHER 
ESSENTIAL BUT NOT DESIRABLE 
ITEM ESSENTIAL NOR ESSENTIAL 
NUMB Ell 
TEACIUNG AREA 'lEACHINg AREA TEACIUNG AREA 
a b c d a b c d a b c d 
1 4 2 5 8 
2 4 2 5 7 1 
3 4 1 5 8 
4 3 3 5 1 2 2 2 1 
5 4 2 4 6 1 1 
6 4 1 5 6 1 1 1 
7 3 2 5 6 1 2 
8 2 1 3 6 1 1 2 2 
9 2 2 5 7 2 1 
10 4 2 5 6 1 1 
11 3 2 2 6 1 3 1 1 
12 3 1 4 4 1 1 1 3 
13 3 1 3 3 1 1 1 3 1 1 
14 3 4 6 1 2 1 2 
15 3 1 5 3 1 4 1 
16 4 1 4 7 1 1 1 
17 2 1 3 4 2 2 2 1 1 
18 3 1 5 7 1 1 1 
19 3 1 5 8 1 1 
20 2 4 7 2 2 1 1 
21 3 3 5 1 1 1 2 1 1 1 
22 3 2 6 1 2 2 2 1 
23 3 1 5 8 1 1 
24 3 2 5 8 1 
25 4 2 5 8 
continued on next page) 
w. . Teaching Area • -
&,Biological Sciences (4 instructors) 
b Nursing Arts (2 instructors) 
NO OPINION 
TEACIUNG AREA 
a b c d 
1 
1 
1 
1 
1 
1 
1 
c Medical-Surgical Nursing (5 instructors) 
d Nursing Arts and Medical-Surgical Nursing (8 instructors) 
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Table 10 (continued) 
DESIRABLE NEITHER 
ESSENTIAL BUT Nor DESIRABLE NO OPINION 
ITEM ESSENTIAL NOR ESSENTIAL 
NUMBER: 
TEACHING AREA TEACHING AREA TEACHING AREA TEACHING AREA 
a b c d a b c d a b c d a b c d 
26 4 1 5 7 1 1 
27 4 2 5 8 
28 2 2 4 2 2 3 3 1 
29 4 1 4 5 1 1 3 
30 3 1 4 3 1 1 1 4· 1 
31 2 1 1 1 1 3 6 1 1 1 1 
32 2 2 1 2 1 2 5 1 1 2 
33 3 2 2 1 2 4 1 1 2 1 
34 4 2 4 6 1 2 
35 4 4 6 2 1 2 
36 3 5 8 1 2 
37 4 2 5 8 
38 4 2 5 8 
39 4 2 4 8 1 
40 4 2 5 7 1 
41 2 1 2 5 2 1 3 3 
42 4 3 3 1 1 4 1 1 1 
43 4 2 5 7 1 
44 3 1 4 7 1 1 1 1 
45 3 2 5 8 1 
46 3 1 4 2 1 1 5 1 1 
47 3 1 5 2 2 3 2 1 
48 3 1 4 6 1 2 1 1 
49 3 1 4 6 1 1 2 1 
50 4 2 4 6 1 2 
51 3 2 3 5 1 2 2 1 
52 4 2 5 7 1 
53 4 1 5 1 3 1 1 1 1 1 
54 4 2 5 7 1 
55 4 2 6 1 3 2 1 
(continued on next page) 
-
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Table 10 (continued) 
DESIRABLE NEITHER 
ESSENTIAL BUT NOT DESIRABLE lfO OPINION 
ITEM ESSENTIAL NOR ESSENTIAL 
HUMBD 
TEACHING AREA TEACHING AREA TEACHING AREA TEACHING AREA 
a b c d a b c d a b c d _a b c d 
56 4 1 4 5. 1 3 1 
57 4 2 4 7 1 1 
58 3 1 6 2 4 1 1 1 
59 4 1 5 7 1 1 
60 3 2 5 7 1 1 
61 2 2 5 1 2 2 2 1 1 1 
62 4 4 5 1 2 1 1 1 
63 3 2 5 8 1 
64 3 1 3 6 1 1 1 1 1 1 
65 3 2 4 6 1 2 1 
66 4 1 2 4 3 3 1 1 
67 4 3 1 1 2 4 1 1 2 
68 4 1 5 1 4 3 1 
69 4 1 3 5 1 2 2 1 
70 4 2 5 8 
71 4 2 5 6 2 
72 4 2 5 6 1 1 
73 4 3 5 1 2 2 1 1 
74 4 2 5 6 2 
75 2 4 5 2 2 1 3 
76 2 2 2 2 1 3 5 1 1 
77 4 2 5 7 1 
78 4 2 5 8 
79 4 1 4 8 1 1 
80 4 1 5 1 4 2 1 1 
81 4 1 5 5 3 1 
82 3 2 5 8 1 
83 4 2 5 8 
84 4 2 5 7 1 
85 2 2 5 8 1 1 
(concluded on next page) 
-·-- ------· 
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Table 10 (concluded) 
DESIRABLE NEITHER 
ESSENTIAL BUT NOT DESIRABLE NO OPINION 
ITEM ESSENTIAL NOR ESSENTIAL 
NUMBER 
TEACIUNG AREA TEACIUNG AREA TEACHING AREA TEACIUNG AREA 
a b c d a b c d a b c d a b c d 
. 
86 3 1 5 8 1 1 
87 4 1 4 5 1 1 3 
88 4 2 2 2 6 1 1 1 
89 4 1 4 7 1 1 1 
90 4 2 4 8 1 
91 3 2 5 8 1 
92 2 4 4 2 2 1 4 
93 3 1 5 2 1 1 5 1 
94 3 1 2 4 1 1 3 4 
95 3 4 5 1 2 3 1 
96 4 2 4 8 1 
97 3 1 4 6 1 1 1 2 
98 4 2 5 8 
99 3 2 4 8 1 1 
100 4 2 5 8 
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Due to the small number of participants, any conclusions that were drawn 
from this analysis would in all probability not be representative of the 
opinions held by a larger group of instructors from the same areas of 
teaching. With this in mind, certain inferences can be made from the 
data. Table 11 shows the per cent of the total number of items on the 
questionnaire that the participants from each area of teaching judged as 
essential for nursing, desirable but not essential for nursing, neither 
desirable nor essential for nursing, or no opinion. 
It is the writer's opinion that a larger sampling might have 
produced similar results. For example, the majority of the items were 
judged as being essential for :nursing by the biological science instruc-
tors, and all but three per cent of the remaining items were considered 
to be desirable but not essential for nursing. It was anticipated that 
the biological science participants would consider most of the items to 
be essential. The responses indicated by the medical-surgical 
faculty and the nursing arts and medical-surgical faculty were very 
similar. Both groups were in reasonably close agreement with the 
science faculty, with only minor differences in the percentage of items 
that were judged as essential and as desirable but not essential for 
nursing. However, the responses of the nursing arts participants 
differed significantly from the other groups. Only a little more than 
half of the items were judged as essential by this group, while almost 
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Table 11 Relative Importance of the Total Science Items 
for Nursing as Judged by Nineteen Instructors 
in Four Different Areas of Teaching 
DISTRIBUTION OF SCIENCE ITEMS BY PER CENT 
NEITHER 
AREA SIZE DESIRABLE DESIRABLE NO 
OF OF ESSENTIAL BUT Nor NOR OPINION 
TEACHING GROUP ESSENTIAL ESSENTIAL 
Biological 
Sciences 4 85 12 0 3 
Nt.J.rsing 
Arts 2 57 31 10 2 
Medical-
Surgical 5 78 18 4 0 
Nursing 
Nursing 
Arts and 
Medical- 8 74 20 4 2 
Surgical 
Nursing 
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one-third of the items were thought to be desirable but not essential for 
nursing. They also felt that ten per cent of the items were neither 
desirable nor essential, which differs considerably from the per cent 
of items placed in this category by the other groups. 
Table 12 compares the per cent of the total number of items on 
the questionnaire that each group of participants judged as essential 
for nursing, desirable but not essential for nursing, neither desirable 
nor essential for nursing or no opinion. 
As anticipated, the faculty thought that a considerably greater 
percentage of the items were essential for nursing than did any of the 
student groups. However, a comparison of the per cent of items in each 
category, as judged by the four student groups, disclosed some perplexing 
phenomena. 
The assumption was made that the responses returned by the 
student groups would follow a definite pattern. Since the Freshmen -
Group I students had just started their medical nursing experience, 
and the Freshmen -Group II students had completed nine weeks of 
experience in medical nursing, it seemed that the latter group would 
consider a greater proportion of the items to be essential as a basis 
in planning nursing care for patients with cardiovascular diseases. 
Instead, there was almost absolute agreement between the two 
groups. 
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Table 12 Relative Importance of the Total Science 
Items for Nursing as .Judged by Each of the 
Participating Groups 
DISTRIBUTION OF SCIENCE ITEMS BY PER CENT 
NEITHER 
SIZE DESIRABLE DESIRABLE NO 
OF ESSENTIAL BUT NOT NOR OPINION 
GROUP ESSENTIAL ESSENTIAL 
Freshmen* 43 56 27 9 8 
(Group I) 
-
Freshmen** 42 58 27 9 6 
(Group II) 
-
Juniors 72 48 29 14 9 
Seniors 39 47 26 16 11 
Instructors 19 75 19 4 2 
*· 
. . no med~cal nurs~ng experience 
**nine weeks medical nursing experience 
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Even more surprising was the degree of correlation between the 
1 responses made by the junior and senior nursing students, The percentage 
of each group that considered the total number of items on the questionnaire; 
as essential, desirable but not essential, neither desirable nor essential 
for nursing or no opinion varied only from one to three per cent, The 
correlation between these two groups is difficult to explain, although 
several factors might have been influential, A considerable amount of time 
had passed since the junior and senior students had completed their science 
courses. It was possible that during this time they had concentrated on 
nursing care, without giving much thought to its scientific basis, Since 
' the nurse often holds a negative attitude toward the sciences, and may even 
feel this information is rather useless for nursing, much of the information 
she learns while taking the basic science courses is forgotten in time. 
Also, the degree to which the sciences had been emphasized in the various 
nursing courses might have influenced their responses. The student of 
nursing must be helped to transfer her scientific knowledge to nursing care 
so that she may see the relationships that are involved, 
There was a full year's difference in the length of time that had 
elapsed since the junior and senior students had finished the course in 
anatomy and physiology. It would seem that the junior students, having 
completed the course more recently, would have considered a greater 
proportion of the items to be essential for nursing than the senior students. 
Table 12 shows that this did not occur. 
- -~· 
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Further analysis was needed to determine where the areas of 
agreement and disagreement had occurred between the various partici-
:. pating groups. At this point it was arbitrarily decided to analyze only 
those items that were judged as essential for nursing. 
The questionnaire was not submitted to a panel of anatomy and 
physiology or medical experts for validation. It was intended to have the 
faculty participants act as a jury for judging the relevance of the items 
. for nursing. The decision was arbitrarily made to consider only the 
items that fourteen or more instructors judged to be essential for 
nursing. An analysis of Table 10, which compares the responses of the 
nineteen instructors, revealed that there were sixty items in this 
category. 
After the sixty items were singled out, the responses of the four 
groups of nursing students were analyzed in relation to these items. If 
. fifty per cent or more of a student group agreed that an item was 
essential for nursing, they were considered to be in agreement with the 
faculty. Table U includes the sixty items that were judged essential for 
nursing by fourteen or more instructors, and shows which items fifty per 
cent or more of the students in each group were in agreement with the 
faculty. 
Since fourteen or more instructors had considered the sixty items 
included in Table 13 as essential for nursing, the assumption was made 
that these items had been emphasized in the various nursing courses as 
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Table 13 Comparison of Items Considered Essential by 
Fifty Per Cent or More of Each Student Group 
for the Sixty Items Judged Essential by 
Fourteen or More Instructors 
?0% OR MORE AGREEMENT BY STUDENT GROUPS 
ITEM* INSTRUCTORS FRESHMEN-I FRESHMEN-II JUNIORS SENIORS TOTAL 
1 19 81 67 79 74 76 
2 18 55 60 - - 51 
3 18 89 83 79 92 85 
5 16 - - - - -
6 16 - 60 - - -
7 16 70 74 63 77 69 
9 16 51 - - - -
10 17 93 86 85 92 88 
16 16 88 88 85 74 84 
18 16 81 71 63 - 66 
19 17 86 69 56 51 64 
23 17 84 96 92 90 90 
24 18 65 76 60 64 65 
25 19 91 86 90 95 90 
26 17 72 83 78 79 78 
27 19 96 98 100 97 98 
29 14 
- - - - -34 16 72 91 60 51 67 
35 14 58 69 - - 51 
36 16 96 100 93 100 96 
37 19 77 93 81 77 82 
38 19 81 90 86 87 86 
39 18 58 53 - - -
40 18 72 62 - - 56 
43 18 79 95 69 77 79 
44 15 84 84 62 72 73 
45 18 91 100 89 90 91 
48 14 
-
55 - - -
49 14 58 62 - - -
50 16 70 64 51 - 54 
(concluded on next page) 
Yt• 
. These items were considered essential for nurs1ng by 14 or more 
--instructors 
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Table 13 (concluded) 
50% OR MORE AGREEMENT BY STUDENT GROUPS 
tmf INSTRUCTORS FRESHMEN-I FRESHMEN-II JUNIORS SENIORS TOTAL 
52 18 70 90 75 69 76 
54 18 95 95 74 79 84 
56 14 65 55 - - -
57 17 88 90 78 82 83 
59 17 72 64 57 
-
60 
60 17 75 88 74 92 81 
63 18 93 95 96 97 95 
65 15 74 69 50 - 57 
70 19 96 98 97 95 96 
71 17 60 50 63 77 62 
72 17 77 79 69 82 75 
74 17 51 57 - - 51 
77 18 58 69 61 74 65 
78 19 89 93 97 95 93 
79 17 - 64 - - -
81 15 83 78 71 74 76 
82 18 88 93 87 97 91 
83 19 65 79 65 74 70 
84 18 82 93 72 82 81 
85 17 89 88 89 77 86 
86 17 91 86 90 85 88 
87 14 - - - - -
89 16 60 74 68 79 70 
90 18 58 76 72 82 72 
91 18 60 77 89 87 80 
96 18 79 76 - - 59 
97 14 77 64 - - 57 
98 19 88 86 83 77 84 
99 17 - 50 51 - -
100 19 88 93 94 82 90 
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well as in the anatomy and physiology course. From this assumption, the 
inference was then made that the opinions of the four student groups should 
not vary significantly from those submitted by the faculty. In order to 
prove or disprove the validity of this inference, the data from Table 13 
were analyzed. The results of the analysis proved that this inference was 
erroneous. The responses of the junior and senior nursing students about 
the essentialness of the sixty items under consideration varied signifi-
cantly from those of the faculty. There were also significant areas of 
disagreement between the junior and senior students and the two groups of 
freshman students. The responses of these latter two groups coincided 
most closely with the faculty. 
Table 14 shows the number and per cent of each student group that 
were not in agreement with the faculty. 
More than one-third of the sixty items were not considered essential 
by the senior nursing students. The responses of the junior nursing 
students were not too dissimilar, as they thought that over one-fourth of 
the items were not essential for nursing. However, the two freshman 
groups differed markedly from the junior and senior groups in relation 
to the number of items they considered were essential for nursing. 
Freshmen - Group I students (no medical nursing experience) selected 
fifty-three of the sixty items as essential, while Freshmen - Group II 
students (nine weeks medical nursing experience} thought fifty-six of the 
items were essential. 
::-
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Table 14 Number and Per Cent of Sixty Items 
Judged Essential by Fourteen or 
More Instructors that were Not 
Considered Essential by at Least 
Fifty Per Cent of Each Student 
Group 
STUDENT NUMBER PER CENT OF THE 
GROUPS OF ITEMS SIXTY ITEMS 
Freshmen-I 7 11.7 
Freshmen-II 4 6.7 
Juniors 16 26.7 
Seniors 21 35.0 
:: 
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It might be mentioned that none of the four student groups thought 
three of the items were essential for nursing, although fourteen or more 
instructors had considered these items essential. Also, fifty per cent or 
' more of all the student groups considered thirty-nine of the sixty items to 
be essential for nursing. 
In Chapter II the writer had hypothesized that, although the perfor-
mance of the nursing student may be competent in many situations, she 
frequently does not understand and recognize the science information 
upon which nursing care should be based. The analysis of the sixty items 
that were judged essential for nursing by fourteen or more instructors 
'provided sufficient evidence to substantiate this hypothesis. It seems 
apparent that much of the scientific information that the nursing student 
learns during the first six months of the freshman year is not retained 
and utilized. While the freshman students had recognized that the majority 
of the sixty items were essential, the juniors had recognized less than 
three-fourths of the items and the seniors had recognized less than two-
thirds of the items. This points out the difference in the amount of science 
information that is retained in relation to the length of time that has 
elapsed since the basic science courses were completed. 
The sharp decline each year in the amount of anatomic and physio-
logic information that is recognized by the nursing student would suggest 
that this information was utilized infrequently in planning nursing care. 
·Perhaps the scientific basis of nursing was not sufficiently emphasized in 
-.::= 
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the various nursing courses. Or, perhaps the sciences were emphasized 
in the classroom, but in the clinical area the nursing student was not given 
enough assistance to enable her to discover the relationship between the 
sciences and actual nursing care. 
At this point the total number of items used on the questionnaire were 
analyzed again. The purpose of this analysis was to determine if there 
were any particular areas of anatomy and physiology that were consistently 
not recognized by the participants. The 100 items from the questionnaire 
were first assorted into groups according to body systems. Table 15 in-
dicates which items were from the circulatory, respiratory or nervous 
systems, or from any combination of these three systems. 
Table 16 shows how many of the items on the questionnaire were from 
the circulatory, respiratory and nervous systems. It also reveals the 
number of items from each system that were considered essential by 
fourteen or more instructors and by fifty per cent or more of each student 
group. More than one -half of the forty-three circulatory system items 
and twenty respiratory system items were recognized as essential by all 
groups, with the exception of the senior nursing students. 
Twelve of the items were classified as being both circulatory and 
respiratory system facts. Less than one-half of these items were con-
sidered essential by any of the participant groups. Twenty of the items 
combined nervous system facts with elements from either or both the 
circulatory and respiratory systems. Each group of participants judged 
.. one-half Qf less pf these iterns.,as e_ss.!'nti£'}for nursing. While the faculty .. 
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Table 15 One Hundred Science Items from the Questionnaire 
Assorted into Groups by Systems 
CIRCULATORY CIRCULATORY 
CIRCULATORY RESPIRATORY AND AND 
SYSTEM SYSTEM RESPIRATORY NERVOUS 
SYSTEMS SYSTEMS 
ITEM NUMBERS ITEM NUMBERS ITEM NUMBERS IU'M NUMBERS 
18 1-3 16 42 
37-41 5-10 19-20 44 
43 12-13 28-33 53 
45-52 15 35 56-58 
54 17 86 66 
60-62 21-27 95 68 
64-65 73 
67 79 
69-71 81 
75-76 
82-85 
87-94 
96 
98-100 
RESPIRATORY CIRCULATORY 
AND RESPIRATORY NERVOUS OTHER 
NERVOUS AND NERVOUS SYSTEM 
SYSTEMS SYSTEMS 
ITEM NUMBERS ITEM NUMBERS ITEM NUMBERS ITEM NUMBERS 
4 34 55 59 
ll 78 74 63 
14 80 72 
36 77 
97 
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Table 16 Number of Items Considered-Essential by Fifty 
Per Cent or More of Each Group 
NUMBER 
F-I** ** **' SYSTEMS OF ITEMS INSTR.* F-II J 
-
- .. 
Circulatory 43 28 27 28 22 
Respiratory 20 13 14 12 10 
Circulatory 12 5 4 4 3 
Respiratory 
Circulatory ll 5 6 7 3 
Nervous 
Respiratory 4 l l 2 l 
Nervous 
Circulatory 3 2 2 2 2 
Respiratory 
Nervous 
Nervous 2 l l l 0 
Other 5 5 5 5 4 
s** 
18 
9 
3 
3 
l 
2 
0 
3 
.,.. 
-
. Instructors Number of items cons1dered essential by 14 or 
-more instructors 
**F-I 
F-II 
J 
s 
:~ 
Freshmen-Group I 
Freshmen-Group II 
Juniors 
Seniors 
-::- -- -,.- -
- 88 -
considered nine of the twenty items essential, the junior and senior groups 
each recognized only six of the items as essential for nursing. The two 
freshman groups thought that the nurse should know approximately one-
half of these items, 
Two separate tables were developed in order to compare the 
responses of the four student groups with the faculty in relation to each 
item. Table 17 assorts the sixty items that were judged essential for 
nursing by fourteen or more instructors according to systems, and shows 
the extent of agreement between fifty per cent or more of each student 
group with the faculty. Table 18 contains the forty items, assorted by 
systems, that were recognized as essential for nursing by fewer than 
fourteen instructors. The table also shows the items that less than fifty 
per cent of each student group thought were essential, and therefore were 
considered to be in agreement with the faculty. 
Since there were no significant areas of disagreement evident between 
the four student. groups and the faculty as to the essentialness of the sixty 
items listed in Table 17, these data were not analyzed further. 
An analysis of Table 18 revealed that the four student groups were 
in almost absolute agreement with the faculty that these forty items were 
not essential for nursing. None of the forty items were considered 
essential by the senior nursing students, and only one respiratory system 
item was judged as essential by the junior nursing students. Freshmen-
Group I thought that two circulatory items, three respiratory items and 
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lL. 
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Table 17 Comparison of Items Considered Essential by Fifty 
Per Cent or More of Each Student Group for the Sixty 
Items Assorted by Systems and Judged Essential by 
Fourteen or more Instructors 
SYSTEM(S) ITEM FRESHMEN-I FRESHMEN-II JUNIORS SENIORS 
-
Circulatory 18 X X X 
-System 37 X X X X 
38 X X X X 
39 X X 
- -40 X X - -
43 X X X X 
45 X X X X 
48 - X - -
49 X X - -
50 X X X -
52 X X X X 
54 X X X X 
60 X X X X 
65 X X X -
70 X X X X 
71 X X X X 
82 X X X X 
83 X X X X 
84 X X X X 
85 X X X X 
87 - - - -
89 X X X X 
90 X X X X 
91 X X X X 
96 X X - -
98 X X X X 
99 - X X -
100 X X X X 
- - - - - - - - - - - - - - -
- - - -
(continued on next pase) 
. 
-
x Fifty per cent or more agreement 
- Less than fifty per cent agreement 
-
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Table 17 (continued) 
SYSTEM(S) ITEM FRESHMEN-I FRESHMEN-II JUNIORS SENIORS 
"" 
Respiratory l X X X X 
System 2 X X 
- -3 X X X X 
5 
- - - -
6 - X - -
7 X X X X 
9 X - - -10 X X X X 
23 X X X X 
24 X X X X 
25 X X X X 
26 X X X X 
27 X X X X 
- - - - - - - - - - - - - - - - - - - -
Circulatory 16 X X X X 
Respiratory 19 X X X X 
Systems 29 - - - -
35 X X - -
86 X X X X 
- - - - - - - - - - - - - - - - - - -
-
Circulatory 44 X X X X 
Nervous 56 X X - -
Systems 57 X X X X 
79 - X - -
81 X X X X 
- - - - - - - - - - - - - - - - - - - -
Respiratory 
Nervous 36 X X X X 
Systems 
- - - - - - - - - - - - -
- - - - - - -
(concluded on next page) 
-
, 
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Table 17 (concluded) 
SYSTEM(S) ITEM FRESHMEN-I FRESH!Ii!JlN-ll JUNIORS SENIORS 
Circulatory 
Respiratory 34 X X X X 
Nervous 78 X X X X 
Systems 
- - - - - - - - - - - - - - - - - - -
-
Nervous 74 X X - -
System 
- - - - - - - - - - - - - - - - - - - -
Other 59 X X X -
63 X X X X 
72 X X X X 
77 X X X X 
97 X X - -
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Table 18 Comparison of Items Hot Considered Essential by 
More than Fifty Per Cent of Each Student Group 
for the Forty Items Assorted by Systems and Not 
Judged Essential by Fourteen or More Instructors 
SYSTEM(S) ITEM i FRESHMEN-I FRESHMEN-II JUNIORS SENIORS 
-
Circulatory 41 - X 
System 46 X X 
47 X -
51 X X 
61 X X 
62 X X 
64 X X 
67 X X 
69 - X 
75 X X 
76 X X 
88 X X 
92 X X 
93 X X 
94 X X 
- - - - - - - - - - - - - -
Respiratory 8 - -
System 12 X X 
13 X X 
15 - X 
17 X X 
21 X X 
22 - X 
- - - - - - - - - - - - - -
(concluded on next page) 
- Less than fifty per cent agreement 
x Fifty per cent or more agreement 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
- - - - -
X X 
X X 
X X 
-
X 
X X 
X X 
X X 
- - - - -
-
-
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Table 18 (concluded) 
SYSTEM(S) ITEM FRESHMEN-I FRESHMEN-II JUNIORS SENIORS 
Circulatory 20 X X X X 
Respiratory 28 X X X X 
Systems 30 X X X X 
31 X X X X 
32 X X X X 
33 X X X X 
95 X X X X 
- - - - - - -
- - - - - - - - - - - - -
Circulatory 42 X X X X 
Nervous 53 X X X X 
Systems 58 - - X X 66 x· X X X 
68 X X X X 
73 - - X X 
- - - - - - - - - - - - -
- - - - - - -
Respiratory 4 X X X X 
Nervous 11 X X X X 
Systems 14 X - X X 
- - - - -
-. 
- - - - - - - - - - -
- - -
Circulatory 
Respiratory 80 X X X X 
Nervous 
Systems 
- - - - - - - - - - - - - -
- - - - - -
Nervous 55 X X X X 
System 
-.- ·::- --~ 
two items combined with nervous system elements should be known by 
the nurse. Freshmen -Group II felt that one circulatory item, one 
respiratory item and three items including elements from the nervous 
system were essential for nursing. 
No further analysis was made of the purely circulatory or respira-
tory system items, because more than one-half of these items included 
on the questionnaire were recognized as essential for nursing by all 
groups except the senior nursing students. But, Table 18 includes 
seven of the twelve items classified as both circulatory and respiratory 
system facts and eleven of the twenty items combining nervous system 
facts with elements from either or both the circulatory and respiratory 
systems. This seemed significant, as it meant that more than one -half 
of the total number of items in these two categories were not considered 
essential for nursing by the faculty. Only two of the items were considered 
essential by two student groups, and one item by one student group. 
An attempt was made to discover why neither the faculty nor the 
nursing students thought the nurse needed to know these items. Each 
of the eighteen items were reviewed in order to determine what, if any, 
specific areas of anatomy and physiology were involved. With only one 
exception, the seven circulatory and respiratory system facts were 
concerned with partial pressures and diffusion of gases in the lungs and 
tissues, and with the transport of respiratory gases in the blood stream. 
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A review of the eleven items that included elements from the nervous 
system disclosed that they were primarily concerned with the nervous 
mechanisms involved in regulating circulation and respiration. 
This analysis suggests that increased emphasis needs to be placed, 
perhaps in both the basic science courses and the nursing courses, on 
promoting the nursing student's comprehension of partial pressures and 
;, diffusion of gases in the body and the nervous mechanisms that help re-
gulate the functioning of the various systems. Since the faculty did not 
feel that these items were essential for nursing, the assumption was 
made that these basic science areas have not been stressed to any 
', significant degree. 
It probably should be mentioned that these eighteen items are more 
complex than most of the other items on the questionnaire. It has been 
the writer's experience that some of these items are consistently not 
understood by nursing students. They are also the items that are most 
often answered incorrectly on examinations. 
Summary of Findings 
A tabulation of the anatomic and physiologic facts associated with the 
,twenty-eight nursing functions and twenty physician's orders revealed that 
a total of 1319 items were identified as requisite to providing the student 
;'of nursing with a sound foundation for understanding cardiovascular 
! disease and its implications for nursing care. From the 1319 items that 
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were compiled, 764 different items were singled out. More than one -third 
of the facts were used in association with from two to ten functions and/ or 
' f. orders. These results would lend support to the hypothesis that science 
i, 
information related to nursing care can be identified by observation of 
nurses while they are caring for patients. 
A check-list questionnaire, composed of 100 circulatory, respiratory 
and nervous system items that were selected from the total of 764 differ-
ent items, was used to obtain data for this study. The questionnaire was 
administered to 196 freshman, junior and senior nursing students, and to 
nineteen biological science, nursing arts and medical-surgical instructors 
at the Hartford Hospital School of Nursing. The participants were asked 
to judge each item as either essential for nursing, desirable but not 
essential for nursing, neither desirable nor essential for nursing or no 
opinion. 
The questionnaires returned by the nursing students were categorized · 
into two freshman groups (significant differences in their medical nursing 
backgrounds), a junior group and a senior group. The responses elicited 
from the nineteen instructors were also sorted into four groups according 
to their areas of teaching. The data were analyzed in order to discover 
the areas of agreement and disagreement among the various participating 
groups. 
The analysis revealed that the biological science instructors con-
"' 
•.. sidered the majority of the items as essential for nursing. The responses 
_ ~·'-"O -:;:•_-:· -~=c:.::::.::-=:....:-;-;:o:-:.:7--'-=-'-'"":;-~ -:.C:.~c;.:~:;~~;---::-·::--~ .-;.~:::;:::c~ ·:;-:;.:.;~."7:.:;:.::'-~-~~--o=;:.:::;~.:.:_c.;;::_':;';",:c.:.- c:::c;.~;;;:;~ •. 
:,;;, _•_::-:;:;.·;;; _ _ -
\ 
I. 
'I 
i' 
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i elicited from the medical-surgical faculty and the nursing arts and 
' i 
! 
', medical-surgical faculty were very similar, and both groups were in rea-
l: 
,. 
I: sonably close agreement with the science faculty. However, the responses 
JJ of the nursing arts participants differed significantly, as they judged only 
j! i little more than half of the items as essential for nursing, while almost 
i 
I' one-~hird of the items were thought to be desirable but not essential for 
. nurstng. 
I 
j A considerably greater percentage of the items were judged essential 
ji 
I • !'for nursmg by the faculty than by any of the student groups. There was 
:almost absolute agreement between the two freshman groups about the 
! 
I 
:'essentialness of the items, and their responses, although they differed 
significantly, coincided most closely with those of the faculty. A surprising 1 
degree of correlation occured between the responses made by the junior 
·and senior nursing students. These two groups thought considerably fewer 
of the items were essential for nursing than the freshman groups did, and 
:their responses varied most significantly from those of the faculty. 
The nineteen faculty participants acted as a jury for judging the 
relevance of the 100 items for nursing. Sixty items were considered 
essential for nursing by fourteen or more instructors. The responses of 
the four student groups were analyzed in relation to these items. If fifty 
per cent or more of a student group agreed that an item was essential for 
!nursing, they were considered to be in agreement with the faculty. The 
,~wo freshman groups recognized over ninety per cent of the sixty items 
" 
' 
-- -··-- .::-; '0..:.-' ~-'-~=-:.. ·;-;::·;· _-;:~ -.c;o:;:.-•• ::._;·~~- -=::..-#::.:..:.=~...:::·.::==-=:;;--_~ 
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1 
:as essential for nursing. However, the junior and senior participants 
! 
:disagreed significantly with the faculty. The junior nursing students 
recognized less than three-fourths of the sixty items as essential for 
nursing, and the senior group recognized less than two-thirds of the 
'items. This would seem to support the hypothesis that, although the 
'performance of the nursing student may be competent in many situations, 
)
1 
she frequently does not understand and recognize the science information 
:, 
'upon which nursing care should be based. It also points out the difference 
1 in the amount of science information that is retained in relation to the 
:length of time that has elapsed since the basic science courses were 
, completed. 
: 
r: 
! An analysis of the questionnaire items, assorted into groups according, !. 
to body systems, revealed that two specific areas of anatomy and physiology! 
{ 
were consistently not recognized by the participants. Neither the faculty 
nor the nursing students thought the items concerned with partial pressures!· 
'and diffusion of gases in the body, and with the nervous mechanisms 
involved in regulating circulation and respiration were essential for 
nursing. 
i; 
\: 
1: 
,•~;--·: :::._.o.::::: :=- --~==--:::-. 
' 
CHAPTER V 
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
Summary 
The purpose of this study was to identify the basic anatomic and 
physiologic facts from the circulatory, respiratory and nervous systems 
which the professional nurse should know in order to plan nursing care for 
patients with cardiovascular disease. The study also attempted to determine 
the extent to which these basic facts were recognized by the students of 
f'l nursing in the three year diploma program at the Hartford Hospital School 
of Nursing, Hartford, Connecticut. 
One patient with a diagnosis of acute myocardial infarction was 
observed on four separate occasions over a forty-eight hour period. This 
preliminary investigation was made in order to determine the activities 
performed by the nurse. Information from the patient's chart was also 
evaluated, and used to supplement the data collected during observation, 
A total of 1319 anatomic and physiologic facts were identified in relation 
to the twenty-eight nursing functions and twenty physician's orders that 
were singled out by this investigation. Because almost one-half of the 
facts were used more than once as the unit of science material was 
developed, the total number of facts included 764 different items. This 
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seemed to verify the hypothesis that science information related to nursing 
care can be identified by observation of nurses while they are caring for 
patients. 
A check-list questionnaire, consisting of 100 circulatory, respiratory 
and nervous system items, was designed to elicit information concerning 
'the relative importance of each item to understanding cardiovascular 
disease and its implications for nursing care, The questionnaire was 
·administered to 196 freshman, junior and senior nursing students, and to 
nineteen biological science, nursing arts and medical-surgical instructors 
at the Hartford Hospital School of Nursing. The participants could judge 
each item as either essential for nursing, desirable but not essential for 
nursing, neither desirable nor essential for nursing or no opinion. The 
data were organized and analyzed in order to discover the areas of 
agreement and disagreement among the various participating groups. 
The biological science instructors considered eighty-five per cent of 
the items as essential for nursing, and the medical-surgical faculty and 
nursing arts and medical-surgical faculty were in reasonably close agree-
ment with the science faculty. The nursing arts participants thought only 
little more than half of the items were essential for nursing. 
The two freshman groups (one group with no medical nursing 
experience and one group that had completed this experience) were in 
almost complete agreement with each other about the percentage of items 
that were essential for nursing. There was also a surprising degree of 
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correlation between the responses elicited from the junior and senior 
groups. The faculty judged a significantly larger percentage of the items 
essential for nursing than the two freshman groups, who in turn considered 
significantly more of the items essential than the junior and senior groups. 
The responses of the four student groups were analyzed in relation 
to the sixty items judged essential for nursing by fourteen or more 
instructors. While the two freshman groups recognized over ninety per 
cent of the items as essential, the junior nursing students recognized less 
than three-fourths of the sixty items as essential for nursing and the 
senior group recognized less than two-thirds of the items. This would 
seem to support the hypothesis that, although the performance of the 
nursing student may be competent in many situations, she frequently does 
not understand and recognize the science information upon which nursing 
care should be based. 
An attempt was made to discover why the participants had not 
considered seven items that contained both circulatory and respiratory 
facts, and eleven items that included elements from the nervous system, 
as essential for nursing. A review of the items revealed that neither the 
faculty nor the nursing students thought the nurse needed to know the 
items concerned with partial pressures and diffusion of gases in the 
body, and with the nervous mechanisms involved in regulating circulation 
and respiration. 
·' 
- 102 -
Conclusions 
After the data were analyzed, the following conclusions were drawn: 
1. Science information requisite as a foundation for understanding 
cardiovascular disease and its implications for nursing care can 
be identified by observing the activities of nurses caring for one 
selected patient. 
2. Additional science facts related to nursing care can be identified 
from the data compiled on the patient's chart. 
3. The faculty felt that a significantly greater percentage of the 
anatomic and physiologic facts were essential for nursing than 
did any of the nursing student groups. 
4. A considerable amount of the anatomic and physiologic information 
studied during the preliminary period of nursing was not recognized 
as essential for nursing by any of the student groups. 
5. The amount of scientific information that was identified as 
essential by each of the student groups varied inversely with the 
length of time that had elapsed since the basic science courses 
were completed. 
6. Freshman nursing students, despite differences in their medical 
nursing backgrounds, seemed to have a greater awareness of the 
anatomic and physiologic basis for nursing than either junior or 
senior nursing students. 
7. The majority of items concerned with partial pressures and 
:: 
- 103 -
diffusion of gases in the body, and with nervous mechanisms 
involved in regulating circulation and respiration, were not 
considered to be essential for nursing by either the faculty or 
the nursing student participants. 
Recommendations 
The following recommendations for future studies in this area were 
made: 
1. Similar studies might be undertaken in order to identify the 
anatomic and physiologic facts from other systems of the body 
that should be incorporated into the anatomy and physiology course 
for nursing students. 
2. It would be interesting to compare the responses returned by the 
four student groups in this study with those of a jury consisting of 
faculty members selected from several schools of nursing in 
different regions of the country. 
3. A similar study might be done in order to compare the extent to 
which the anatomic and physiologic basis for nursing was 
recognized by nursing students in a collegiate program and in a 
three year diploma program. 
4. The present study demonstrated a surprising degree of correlation 
between the responses returned by the junior and senior nursing 
students. A study which attempted to explain this phenomenon 
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might reveal inforrra tion, relative to the nursing student's 
understanding of the scientific basis for nursing, that would 
be useful to both the science and clinical instructor in helping 
the nursing student to transfer scientific knowledge to actual 
nursing care. 
5. It would likewise be interesting to learn why the responses 
returned by the two groups of freshman nursing students were 
so similar, in view of the fact that one group had completed their 
medical nursing experience prior to answering the questionnaire, 
while the other group had just started this experience. 
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APPENDIX A 
Nursing Functions and Associated Anatomic and Physiologic Facts 
Appendix A includes the activities performed by the nurse 
during the periods of observation. Listed with each nursing 
activity are pertinent anatomic and physiologic facts with 
which the nurse should be familiar in order to carry out that 
function on a profe~,;sional level. 
During the four periods of observation numerous nursing 
functions were repeated several times. To avoid excessive 
duplication in Appendix A, nursing functions were included only 
under the observation period during which they were observed 
initially. Therefore Appendix A does not contain any nursing 
functions repeated during subsequent observation periods. 
Activities Performed £y the Nurse During Observation 
Periods~: 
July 21, 1959 - - 6:00 P.M. ~ 9:00 P.M. 
Semi-Fowler's position 
OKygen tent 10-12 liters per minute 
Tuck in oxygen tent canopy tightly 
When canopy is open increase oxygen flow to 15 liters 
"No Smoking" sign on door 
Take blood pressure 
Take temperature (rectal) 
Take pulse .. 
Count respirations (one minute) 
Patient was asked if he was experiencing pain 
Patient turned by nurse 
Back rub 
Straighten bed linens 
Patient positioned by nurse 
Place pillow at foot of bed for support 
Teeth brushed by nurse 
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July 22, 1959 - - 7:00 A.M. to 11:00 A.M. 
Face and hands washed in preparation for breakfast 
Oxygen discontinued for breakfast - then restarted 
Bed raised to high Fowler's position for breakfast 
Breakfast fed to patient by nurse 
Bed bath administered by nurse 
Bath blanket placed between rubber sheet and bed sheet 
July 22, 1959 - - 7:00 P.M. to 9:00 P.M. 
Milk of magnesia and Mineral oil 30 cc. of each 
Elastic stockings applied - (remove daily for bath) -
Patient questioned their purpose 
Sharp pain originating from site of previous 
intramuscular injection 
July 23, 1959 - - 7:00 A.M. to 11:00 A.M. 
Take temperature (oral) 
Phenobarbital gr. ~ with glass of water 
Meprobamate (equanil) 400 mg. 
Nursing Function 
SEMI -FOWLER'' S 
POSITION 
OXYGEN TENT 
10-12 LITERS 
PER MINUTE 
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Associated Anatomic and Physiologic Facts 
A. Gravity shifts abdominal viscera downward, 
permitting easier descent of the diaphragm 
1. Pressure exerted against the diaphragm 
diminishes vital capacity 
2. Reduced vital capacity results in dysp-
nea (difficult respirations) 
-3. Intrathoracic and intrapulmonic 
pressures decrease as the diaphragm 
contracts, and inspiration occurs 
B. Factors affecting venous return influence 
cardiac output 
1. At rest blood returns to the heart more 
rapidly in the horizontal position as 
its flow is not opposed by gravity 
2. Increased or decreased venous return 
respectively increase or decrease 
cardiac output 
3. Increased cardiac output elevates blood 
pressure, which in turn adds to the 
work-load of the heart 
a. Damaged myocardium may result in 
reduced vital capacity as large 
amounts of blood tend to accumulate 
in the pulmonary vessels and occupy 
space normally used for alveolar air 
b. The force of gravity causes fluid 
to accumulate in the extremities 
rather than the lungs 
A. All living cells require an adequate 
supply of oxygen 
1. A continuous supply of oxygen is es-
sential since oxygen can not be stored 
:: 
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Nursing Function Associated Anatomic and Physiologic Facts 
OXYGEN TENT 
10-12 LITERS 
PER MINUTE 
2. Tissue cells are irreversibly damaged 
in a few minutes when deprived of 
oxygen 
3. OXygen requirements of cells vary with 
their metabolic rates 
4. Necrosis with impairment or loss of 
function results if circulation to any 
tissue is interrupted 
B. Failure of tissues to receive sufficient 
oxygen to meet their needs is referred to 
as anoxia 
1. Presenting signs are cyanosis, dyspnea, 
rapid pulse rate, marked changes in 
blood pressure and cold, clammy skin 
2. Administration of air with increased 
oxygen concentration is required to 
relieve acute anoxia in conditions 
which interfere with normal oxygen-
ation of blood 
c. Oxygen reaches tissue cells by passing 
from the environment through the nasal 
cavities, pharynx, trachea, bronchi, 
bronchioles, alveoli, pulmonary capil-
laries and veins, left heart, systemic 
arteries and arterioles, tissue capil-
laries and interstitial fluid 
D. Oxygen diffuses across the thin alveolar-
capillary membrane due to differences in 
partial pressure of the gas 
1. Gases diffuse from area of higher to 
area of lower partial pressure 
2. The diffusion rate is proportional to 
the partial pressure of the gas 
3. Oxygen therapy raises the concen-
tration of oxygen molecules in the 
alveoli, increasing the partial 
pressure of alveolar oxygen 
E. The coronary arteries transport oxygen-
ated blood to the myocardium 
Nursing Function 
OXYGEN TENT 
10-12 LITERS 
PER MINUTE 
- 114 -
Associated Anatomic and Physiologic Facts 
1. Arteriosclerosis of coronary arteries 
reduces the amount of blood delivered 
to the myocardium 
2. The roughened endothelial lining of 
sclerotic vessels greatly enhances the 
possibility of thrombus formation 
3. A thrombus of sufficient size to 
occlude a coronary artery branch ob-
structs flow of oxygenated blood to 
myocardium beyond its location 
4. Extensive anastomoses exist between the 
smallest coronary arterioles 
5. Occlusion of a coronary vessel causes 
size of minute coronary anastomoses to 
increase tremendously, establishing 
collateral circulation to the ischemic 
area 
F. Sudden deprivation of oxygen to a portion 
of the myocardium causes severe pain 
1. Cardiac ischemia stimulates pain endings 
located in the myocardium 
a. There are no pain receptors for 
direct trauma in the heart 
b. Myocardial ischemia causes crushing, 
vise-like, agonizing pain which may ' 
become excruciating if ischemia is 
proDOUnced 
2. Visceral pain fibers originating in the 
myocardium enter the spinal cord be-
tween the third cervical and fifth 
thoracic segments 
a. Periphe~&l pain fibtrs from the base 
of the neck, shoulders, upper ex-
tremities, and area overlying the 
pectoral muscles enter the same 
spinal cord segments as visceral 
pain fibers from the myocardium 
(cardiac pain is referred to these 
areas) 
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~ Nursing Function Associated Anatomic and Physiologic Facts 
OXYGEN TENT 
19-12 LITER.S 
PER MINUTE 
b. Cardiac disease most commonly in-
volves the left side of the heart. 
Pain is usually referred to the 
left surface areas 
3. Severe cardiac ischemia causes intense 
substernal pain simultaneously with 
pain referred to the body surface 
G. Myocardium deprived of its blood supply 
becomes necrotic 
1. Necrosis causes the involved area to 
become weakened and non-contractile, 
and may render the heart ineffective 
asap~ 
a. The infarcted area becomes soft 
during the period of dead muscle 
fiber degeneration 
b. Rupture is most apt to occur between 
the fourth and fourteenth days 
following occlusion 
c. The weakened, ischemic area may 
stretch during systole, dissi-
pating much of the ventricular 
pumping force 
2. The necrotic area is gradually replaced 
by scar tissue 
a. Ischemia stimulates growth of 
fibroblasts 
b. Firm scar tissue prevents systolic 
stretch, increasing the efficiency 
of the functional musculature 
3. Cardiac impulses are not transmitted 
through necrotic areas or scar tissue 
4. The volume of blood the heart can pump 
in relation to the oxygen requirements 
of the body is a measure of the ef-
ficiency of the heart 
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"' Nursing Function Associated Anatomic and Physiologic Facts 
TUCK IN OXYGEN 
TENT CANOPY 
TIGHTLY 
WHEN CANOPY IS 
OPEN INCREASE 
OXYGEN FLOW TO 
15 LIT~S 
"NO SM<KING" 
SIGN ON DOOR 
A. Approximately 20 per cent of air is oxygen 
1. Oxygen is a colorless, odorless and 
tasteless gas 
2. Oxygen is slightly heavier than air, 
and therefore falls to the bottom of 
the tent 
B. To be effective ia combating anoxia the 
concentration of oxygen in the tent must 
be maintained at 40 to 60 per cent (oxygen 
flow of 10 to 12 liters per minute is 
required) 
A. Approximately 20 per cent of air is oxygen 
1. Oxygen is a colorless, odorless and 
tasteless gas 
2.·0xygen is slightly heavier than air, 
and therefore falls to the bottom of 
the tent 
B. To be effective in combating anoxia the 
concentration of oxygen in the tent must 
be maintained at 40 to 60 per cent (oxygen 
flow of 10 to 12 liters per minute is 
required) 
1. Oxygen is los~ each time the canopy 
zipper is opened 
2. Oxygen concentration may fall below 
therapeutic concentration 
A. OXygen supports combustion 
., 
- 117 -
···-- "l7"'' ··-- --··~---- ·-- --. ,- ------,.; 
~ Nursing Function Associated Anatomic ~ Physiologic Facts 
TAKE BLOOD 
PRESSURE 
A. Blood pressure refers to the lateral 
pressure exerted by the blood against the 
blood vessel walls 
1. Hypertension refers to high blood 
pressure 
2. Hypotension refers to low blood pressure 
3. Blood pressure refers to arterial 
pressure unless otherwise designated 
B. Arterial blood pressure fluctuates with 
contraction and relaxation of the 
ventricles 
1. Systolic pressure is the maximum 
pressure which occurs during ventri-
cular contraction (normal range is 
110 to 120 liD. Bg.) 
-· 
2. Diastolic pressure is the minimum 
pressure which occurs during ventri-
cular relaxation (normal range is 
70 to 80 mm. Hg.). 
3. Pulse pressure is the difference be-
tween systolic and diastolic pressures 
C. The brachial artery is usually used to 
determine arterial blood pressure 
1. Blood pressure varies between the right 
and left brachial artery, systolic 
pressure being approximately 10 mm. Hg. 
higher in the right brachial arte~ 
2. In the upright position the weight of 
the column of blood causes blood 
pressure to be somewhat higher in the 
lower regions of the body 
3. The blood pressure cuff must occlude 
circulation through the brachial artery 
before systolic pressure can be de-
termined 
D. Factors involved in the maintenance of 
arterial blood pressure 
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~ Nursing Function Associated Anatomic ~ Physiologic Facts 
TAKE BLOOD 
PRESSURE 
1. Rap~dly changing factors responsible 
filr adjustment of blood pressure to 
meet changing needs of the body include: 
a. cardiac output refers to the amount 
of blood ejected by one ventricle 
in one l!lln\ite 
(1). cardiac output at rest is ap-
proximately 4 to 5 liters 
(2). Factors influencing cardiac 
output alter blood pressure 
(3). Increased cardiac output due 
to increased heart rate and/or 
stroke volume elevates arterial 
blood pressure 
(4). Any factor decreasing cardiac 
output can cause shock 
(a). 
(b). 
(c). 
Shock refers to failure of 
the circulatory system to 
provide adequate blood 
flow to the tissues 
Shock may result from 
myocardial insufficiency, 
decreased venous return, 
widespread vasodilation 
or hemorrhage 
Coronary ischemia -(de-
creased coronary blood 
supply) occurs if arteri-
al blood pressure falls 
to less than 50 mm. Hg •• 
Progressive myocardial 
weakness and decreased 
cardiac output ensue 
b. Peripheral resistance refers to the 
resistance encountered by blood as it . 
passes through the arterioles. FricdDn 
tends to slow the movement of blood 
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TAKE BLOOD 
PRESSURE 
(1). The amount of resistance to 
blood flow varies with the 
caliber of the arteriolar lumen 
(vasoconstriction, vasodila t:ion) 
(2). Vasoconstriction increases 
peripheral resistance and ele-
vates blood pressure 
(3). Arteriolar walls are composed 
aidnly of smooth muscle fibers 
which are innervated by the 
autonomic nervous system 
(a). The vasomotor centers are 
located in the medulla 
oblongata 
(b). Sympathetic stimulation 
results in generalized 
vasoconstriction 
(c). Elevated carbon dioxide in 
the blood stimulates the 
vasoconstrictor center, 
increasing peripheral re-
sistance 
(d). Increased concentration 
of carbon dioxide in 
active tissues acts on 
arteriolar walls, causing 
local vasodilation 
2. Relatively stable factors involved in 
the maintenance of blood pressure 
include: 
a. Elasticity of arterial walls allow 
the vessels to distend or "give" 
during ventricular systole, pre-
venting too great an elevation of 
systolic blood pressure 
(1). Elastic recoil of arterial 
walls during diastole: 
(a). Prevents too great or too 
rapid decrease in blood 
pressure 
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PRESSURE 
(b). Forces blood onward toward 
the peripheral vessels, 
gradually converting the 
intermittent spurts of 
blood ejected during 
systole into a steady flow 
(2). Gradual loss of elasticity with 
age results in a slight ele~. 
vation of blood pressure 
b. Blood volume refers to amount of 
blood contained within the vascular 
system 
(1). The circulatory system con-
sists of a closed network of 
blood vessels 
(2). The more fluid contained in the 
blood vessels, the greater the 
pressure it exerts against the 
vascular walls 
(3) • The blood volume of an average 
sized adult is 5 liters 
c. Viscosity refers to the resistance 
to blood flow due to friction of 
molecules in the blood as they move 
past one another (internal re-
sistance) 
(1). Blood is about 5 times more 
viscous then water due to the 
presence of blood corpuscles 
and plasma proteins 
(2). The greater the viscosity, the 
higher the blood pressure 
E, Physiologic eronditions influence systolic 
blood pressure 
1. Muscular exercise elevates blood 
pressure by increasing cardiac output 
a. Venous return to the heart is 
increased by contraction of skele-
tal muscle and accelerated respir-
atory movements 
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TAKE BLOOD 
PRESSURE 
(1). The degree to which myocardial 
fibers are stretched during 
diastole is proportional to the 
venous return 
(2). The greater the length of myo-
cardial fibers at the onset of 
systole, the more forcible is 
the contraction {Starling's 
Law) 
b. Increased venous return stimulates 
pressoreceptor& in the vena cava and 
right atrium, initiating a reflex 
(Bainbridge) which increases heart 
rate and therefore cardiac output 
c. Increased arterial blood pressure 
stimulates pressoreceptor& in the 
aortic arch and carotid sinus, 
initiating a reflex (Marey!s) which 
decreases the heart rate and there-
fore cardiac output 
d. Increased arterial blood pressure 
stimulates pressoreceptors in the 
aortic arch and carotid sinus, 
initiating a reflex which causes 
generalized vasodilation 
e. Decreased arterial blood pressure 
reduces the frequency of impulses 
passing to the vasomotor center, and 
reflex vasoconstriction occurs 
f. The heart rate and force of ventri-
cular contraction are increased by 
the direct action of epinephrine on 
the S-A node 
g. carbon dioxide increases the 
strength of myocardial contraction 
h. Increased carbon dioxide in the 
blood stimulates the vasoconstrictor. 
center, resulting in vasoconstriction 
of abdominal and skin arterioles 
i. Local action of carbon dioxide 
causes vasodilation in active 
.muscles 
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TAKE BLOOD 2. Posture changes from lying, to sitting, 
PRESSURE to standing cause a rapid increase in 
blood pressure to overcome the effects 
of gravity 
3. Epinephrine, secreted in greater 
quantities during emotional excitement 
and muscular exercise, results in 
marked elevation of blood pressure 
a. The heart rate and force of ventri-
cular contraction are increased by 
the direct action of epinephrine On 
the S-A node 
b. Epinephrine causes generalized 
vasoconstriction of abdominal 
and skin arterioles 
4~ The process of digestion elevates 
metabolic activity, causing cardiac 
output and blood pressure to increase 
5. During sleep metabolic activity falls, 
and cardiac output and blood pressure 
decrease accordingly 
F. A progressive reduction in pressure occurs 
as blood passes from the heart through 
the arterial, capillary and venous vessels 
1. The rate at which blood pressure drops 
varies directly with the amount of 
resistance encountered 
2. The greatest resistance is encountered 
in the arterioles, causing an abrupt 
drop in blood pressure 
3. There is little resistance to blood 
flow in the large veins near the heart, 
where blood pressure is atmospheric or 
slightly negative 
4. Venous return is aided by muscular 
activity, respiratory movements, and 
negative pressure in the thorax 
;: 
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TAKE BLOOD 
PRESSURE 
·TAKE TEMPERATURE 
(RECTAL) 
G. The greater the arterial blood pressure, 
the greater the force of ventricular con-
traction required to overcome diastolic 
pressure and maintain normal cardiac 
output 
1. Ischemic myocardial fibers become ne-
crotic, resulting in weakness of the 
involved area 
2. Damaged myocardium may be unable to 
contract with sufficient force to main-
tain cardiac output 
H. Decreased arterial blood pressure corre-
spondingly lowers glomerular filtration 
pressure, decreasing urine formation 
A. Normal body temperature ranges from 97°F. 
to 100°F. · 
1. Normal body temperature varies 1 to 2 
degrees during the day, being lowest 
in the. morning and highest in the 
afternoon 
2. Rectal temperature compares most accu-
rately with that of the body's internal 
envirolUllent 
a. Rectal temperature is usually 1°F. 
greater than oral temperature 
b. The rectal mucosa is highly vascular 
c. Rectal temperature is not affected 
by air or temperature of ingested 
fluids 
B. Body temperature refers to the degree of 
heat maintained by the body 
1. Heat production and heat loss must 
balance each other in order to maintain 
a constant body temperature 
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(U:C'W..) 
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a. Body temperature rises when heat is 
generated faster than it is lost 
b. When heat loss exceeds heat pro-
duction body temperature falls 
2. Body heat is distributed to all parts 
of the body by the flow of blood 
through the vascular system 
3. Body temperature above 110°F. to 112°F. 
is incompatible with life 
a. Most body activities require a 
specific temperature within narrow 
limits in order to be effective 
b. Extremes in body temperature cause 
cellular destruction 
c. The temperature~regulating center is 
located in the hypothalamus 
1. The anterior hypothal&IIIls contains the 
center which protects against over-
heating 
a. The anterior hypothalamus is influ-
enced by: 
(1). 
(2). 
A rise in the temperature of 
blood flowing through the 
center 
Afferent impulses originating 
in heat receptors of the skin 
(reflex control of body temper-
ature) 
b. Stimulation of the anterior hypo-
thalamus increases heat loss and de-
creases heat production by: 
(1). Eliciting parasympathetic 
responses 
(2). Reciprocal inhibition of sympa-
thetic centers in the posterior 
hypothal&IIIls 
Nursing Function 
T.AKE TEMPERATURE 
(RECTAL) 
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D. 
2. The center located in the posterior 
hypothalamus protects against over-
cooling 
a. The posterior hypothalamus 
influenced by: 
is 
(1). A fall in the temperature of 
blood supplying the center 
(2). Afferent impulses from cold 
receptors in the skin (reflex 
control of body temperature) 
b. Stimulation of the posterior hypo-
thalamus increases heat production 
and conserves heat by: 
(1). Discharging sympathetic im-
pulses 
(2). Reciprocally inhibiting gara-
sympathetic centers in t e 
anterior hypothalamus 
LOSS of body heat is aided by: 
1. Vasodilation of cutaneous vessels 
(inhibition of sympathetic impulses) 
a. Abundant subpapillary venous 
plexuses are located immediately 
beneath the epidermis 
(1). 
(2). 
(3). 
Dilation of arterioles allows 
large quantities of warm blood 
to enter the plexuses so heat 
may be lost rapidly to the 
atmosphere 
The rate of blood flow through 
the plexuses can vary from a 
negligible amount up to 12 per 
cent of total cardiac output 
Skin feels warm and appears red 
when large quantities of blood 
flow through the venous 
plexuses 
Nursing Function 
TAKE TEMPERATURE 
(RECTAL) 
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b. Under normal conditions only moder-
ate quantities of blood flow through 
the venous plexuses, as much of the 
flow is diverted through arterio-
venous anastomoses located deep in 
the dermis 
2. Increased activity of sweat glands due 
to parasympathetic stimulation (in-
creased perspiration enhances the rate 
of ev:aporation) 
E. Most.body heat is lost through the skin 
(radiation, conduction, convection and 
evaporation) 
1. The amount of heat lost by radiation 
of heat waves and conduction to air is 
directly proportional to temperature 
differences between the body surface 
and its surroundings 
a. Clothing acts as an insulator, de-
pressing the amount of heat lost by 
radiation and conduction 
b. Water has a high conductivity for 
heat. Wet clothing increases heat 
loss by radiation and conduction 2 
to 3 times, as the insulator effect 
of clothing is ineffective 
2. Heat loss by convection is minimal, 
being dependent on the velocity of air 
flow past the body (gentle breezes 3 
to 7 miles per hour are most effective) 
3. A substantial amount of body heat is 
lost by evaporation of water from the 
skin and lungs 
a. Approximately 600 cc. of water 
diffuse through the skin and alveo-
li each day, and evaporation causes 
a continual heat loss regardless of 
body temperature (insensible evapo-
ration) 
b. H:~;:~~~!~~~:I~P~~~i~~Yl:ac~;ted 
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TAKE TEMPERATURE 
. (RECfAL) 
(1). Evaporation is the only way the 
body can lose heat if air 
temperature is higher than 
body temperature 
(2). High humidity (air saturated 
with moisture),prevents evapo-
ration of water from the skin 
(3). Perspiration must evaporate if 
body heat is to be lost 
4. The amount of heat lost by radiation. 
conduction, convection and evaporation 
is dependent upon the amount of blood 
flowing through venous plexuses in the 
skin and the activity of sweat glands 
F. Inhibition of posterior hypothalamic 
centers (sympathetic) decreases heat pro-
duction by: 
1. Decreasing skeletal muscle tone 
2. Depressing epinephrine secretion, 
thereby lowering metabolic activity of 
all cells 
G. Body heat is conserved by: 
1. Vasoconstriction of cutaneous vessels 
(increased sympathetic stimulation) 
a. Arteriolar constriction (to venous 
plexuses) shunts most cutaneous 
blood flow through deeper arterio-
venous communicating vessels, de-
creasing heat loss to the atmo~eEe 
b. Skin feels cool when blood flow 
through cutaneous venous plexuses 
is decreased 
2. Depressing secretory activity of sweat 
glands (inhibition of parasympathetic 
center in hypothalamus), which in turn 
decreases rate of evaporation 
H. Body heat is produced by muscular activity; 
basal metabol1c activity and emotional 
excitement 
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. TAKE TEMPERATURE 
(RECTAL) 1. Muscular tone and contraction is the chief factor responsible for heat 
production 
a. Strenuous exercise can increase 
heat production tremendously, 
causing body temperature to rise 
several degrees Fahrenheit 
b. As the body needs more heat, the 
tone (tension) of skeletal muscle 
increases progressively until in-
voluntary muscular contractions (shivering) occur 
-
c. "Goose flesh" is produced by con-
traction of smooth muscle in the 
skin in response to cold 
d. In prolonged bedrest muscular in-
activity results in decreased heat 
production 
2. Basal metabolic rate causes continual 
production of body heat 
a. Factors affecting basal metabolic 
rate influence rate of heat gener-
ation 
(1). 
(2). 
Thyroxin, epinephrine and 
sympathetic stimulation in-
crease metabolic activity and 
therefore heat production 
Increased metabolic activity 
during digestion is proportion-
al to the quantity and type of 
food ingested 
b. The liver has the highest rate of 
chemical activity, generating 20 to 
30 per cent of body heat during 
basal conditions 
c. Body temperature falls slightly 
during sleep due to decreased 
sympathetic activity, metabolic 
rate and muscle tone 
;~··- - ----· 
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3. Emotional impulses originating in the 
cerebral cortex influence autonomic 
centers in the hypothalamus 
a. Stimulation of nuclei in the anteri-
or and posterior portions of the 
hypothalamus respectively cause 
parasympathetic and sympathetic re-
actions throughout the body 
b. Impulses reaching the hypothalamus 
are relayed to vital centers in the 
medulla oblongata 
c. Fear, anxiety and excitement gener-
ally evoke sympathetic responses, 
which in turn raise body temperature 
(1). Metabolic activity and muscle 
tone increase, accelerating 
heat production 
(2). Generalized vasoconstriction 
reduces loss of body heat 
(3). Heart and respiratory rates 
and blood pressure increase 
(4). 
(5}. 
Simultaneous parasympathetic 
activity may promote sweating 
Palpitation occurs when the 
heart beats forcefully against 
the thoracic cage 
I. A change in body. temperature is an indi-
cation that a disease process is oc-
curring 
1. Fever is due to a disturbance of the 
temperature-regulating center in the 
hypothalamus 
a. A rise in temperature is primarily 
due to malfunctioning of heat 
elimination mechanisms 
b. Necrotic tissue appears to exert a 
fox~c effect on the temperature-re~ atLng center, causing temperature 
j:o_ ris~_ ~- " 
•Nursing Function 
'TAKE TEMPERATURE 
'(RECTAL) 
TAKE PULSE 
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2. Metabolic activity increases in direct 
proportion to a rise in body tempera-
ture 
a. For each 1°F. rise in body tempera-
ture metabolism increases approxi-
mately 7 per cent 
b. Elevated body temperature increases 
the work-load of the heart 
(1). Elevated body temperature di-
rectly stimulates the S-A node, 
causing increased heart rate 
and force of contraction 
(2). Cardiac output increases to 
meet the demands of a higher 
metabolic rate 
3. Metabolic activity decreases during 
shock 
a. A lowered metabolic rate corre-
spondingly reduces the quantity of 
heat produced by the body 
b. Exposure to cool air causes heat 
loss to exceed heat production 
A. The circulatory system consists of a pump 
(heart) and a network of closed vessels 
(arteries, arterioles, capillaries, 
venules, veins) 
B. Pulse is the alternate expansion and 
recoil of an artery caused by inter-
mittent ejection of blood into the arter-
ial system during systole 
1. The tunica media of large arteries 
consists mainly of elastic connective 
tissue 
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TAKE PULSE 2. Ventricular systole forces blood into 
the arterial system, causing its walls 
to be stretched 
·3. Elastic recoil of arteries pushes blood 
toward the capillaries during diastole 
C. Rhythmic contraction of myocardium pumps 
blood into the arterial system 
1. The heart is a hollow, four-chambered 
l!llscular organ 
a. The atria and ventricles each con-
sist of a single, long, profusely 
branched, l!llltinucleated fiber 
b. A transverse ring of fibrous con-
nective tissue completely separates 
the atria from the ventricles 
c. The atria receive blood from sys-
temic and pulmonary veins, while the 
ventricles pump blood into the aorta 
and pulmonary arteries 
2. Extensibility allows the heart to 
dilate sufficiently to receive blood 
from the venae cavae 
3. cardiac muscle possesses the property 
of inherent rhythmic contractility 
a. Physiologic blood levels of sodium, 
calcium and potassium ions ensure 
rhythmicity 
b. Neuromuscular tissue, concentrated 
in specific regions of the myo-
cardium, discharges rhythmic impll.ses 
which are conducted to all parts of 
the myocardium to cause systole 
(1). The sinoatrial node (pacemaker) 
is embedded in the right atrium 
(a). The sinoatrial node has 
an inherent rhythm of 70 
beats per minute 
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TAKE PULSE (b). The rate at which the sino-
atrial node discharges 
impulses is modified by 
nervous and chemical 
factors 
(2). Atrial systole activates the 
atrioventricular node, which in 
turn transmits the impulse to 
the bundle of His and its 
branches, causing ventricular 
systole 
4. Myocardial relaxation before responding 
to a second stimulus is assured by a 
long refractory period, This prevents 
sustained contraction, enabling the 
heart to act as a pump 
5. Atrioventricular and semilunar heart 
valves ensure movement of blood in one 
direction only 
6. Changes in the amount of pressure ex-
erted by the blood on. the valve surmces 
forces them to open and close 
D. cardiac cycle refers to the sequence of 
events occurring in one complete heart beat 
1. The proper sequence of events includes 
atrial systole (ventricles relaxed), 
ventricular systole (atria relaxed), 
and a period of complete diastole 
2, At a rate of 75 beats per minute, each 
cycle takes 8/10 of a second 
a. At this rate atrial systole lasts 
1/10 of a second, ventricular systole 
3/10 of a second, and complete 
diastole 4/10 of a second 
b. The entire myocardium is at rest 
during one-half of each cycle 
3. The length of each cardiac cycle varies 
with acceleration or deceleration of 
the heart rate 
- 133 -
~ Nbrsing Function Associated Aaatomic and Physiologic Facts 
TAKE PULSE a. Each cycle is shortened as the heart 
rate increases 
b. Factors decreasing heart rate cause 
a proportional lengthening of each 
cycle 
4. The length of the diastolic phase is 
inversely related to the heart rate 
a. The time spent in complete diastole 
varies most with changes in the 
heart rate 
(1). The diastolic period is longest 
when the heart rate is slow 
(2). Rapid activity of the heart may 
almost abolish the period of 
complete diastole 
b. Repair of damaged tissue is facili-
tated by resting the affected part 
(1) • Damaged myocardium nust con-
tinue to contract 
(2). Decreased myocardial. activity 
is achieved by reducing the 
heart rate 
c. Blood flow through the coronary 
vessels is fastest during diastole 
(1). These vessels are compressed 
during systole, greatly re-
ducing or even arresting blood 
flow 
(2). Velocity of blood flow through 
the systemic and pulmonary 
circuits is most rapid during 
systole 
E. Ejection of blood into the aorta initiates 
pulse waves which are transmitted through 
arterial walls at a velocity greater than 
blood. Pulsations in arteries result 
from pulse waves 
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TAKE PULSE F. Pulsations occur in all arteries, but are 
most easily felt by placing the fingers 
on a superficial artery located over a 
bone 
1. The radial artery is usually used to 
take the pulse 
2. Pulse can also be felt in the common 
carotid, facial, temporal, brachial, 
femoral, popliteal and dorsalis pedis 
arteries 
3. Too much pressure applied over an 
artery occludes the vessel, and the 
pulse can not be felt 
G. The upper, broad part of the heart is 
called the base; the lower, pointed part 
the apex 
1. The apical beat is counted by placing 
a stethescope over the apex 
2. Each systole produces two distinct 
heart sounds which occur in rapid 
succession 
3. Pulse deficit refers to the difference 
between the apical and pulse rates 
H. The heart functions as a pump to force 
blood into the arterial system in amounts 
sufficient to meet body requirements, and 
with a force sufficient to maintain 
circulation 
1. Normal pulse rate, at rest, is between 
60 and 80 beats per minute 
2. Each ventricular systole forces approxi-
mately 70 cc. of blood into the aorta 
at rest 
3. Cardiac output at rest is approximately 
4 to 5 liters 
I. Physiologic factors influence heart rate 
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TAKE PULSE 
• 
1. .Rate is accelerated by muscular exer-
cise, digestion, emotional excitement, 
change in posture to upright position, 
high environmental temperature and 
obesity 
2. Rate is decreased by rest, lack of food, 
emotional serenity, change in posture 
to reclining position, malnutrition 
and extreme fear 
J. Regulation of the heart rate is ac-
complished by: 
1. Nervous factors 
a. The cardiac center is located in the 
medulla oblongata 
b. Efferent autonomic nerves pass from 
the cardiac center to the sinoatrial 
node (pacemaker) in the right atrium 
(1). 
(2). 
-Impulses transmitted over the 
accelerator nerves (sympa-
thetic) increase heart rate and 
force of contraction 
Vagal (parasympathetic) impul~ 
depress the heart rate and 
force of contraction 
c. Afferent fibers arising in the large 
blood vessels near the heart trans-
mit impulses to the cardiac center, 
influencing its activity 
(1) • 
(2). 
The cardio-accelerator center 
receives impulses arising in 
the vena cava and right atrium 
and transmits them to the 
accelerator nerves 
The cardio-inhibitory center 
transmits afferent impulses 
from the aortic arch and ca-
rotid sinus to the vagus nerves 
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comrr 
RESPIJlATIONS 
(ONE MINUTE) 
d. The cardiac center is also influ-
enced by efferent impulses from 
higher centers in the brain, as well 
as from afferent peripheral impulses 
from almost any region of the body 
2. Chemical factors 
a. The heart rate and force of ventri-
cular contraction are increased by 
the direct action of epinephrine on 
the sinoatrical node 
b. Carbon dioxide increases the streng1h 
of myocardial contraction 
c. Low oxygen pressure in the blood 
causes the heart rate to increase 
A. Respiration refers to the exchange of 
oxygen and carbon dioxide between the 
organism and its environment 
1. Oxygen reaches tissue cells by passing 
from the environment through the nasal 
cavities, pharynx, trachea, bronchi, 
bronchioles, alveoli, pulmonary capil-
laries and veins, left heart, systemic 
arteries and arterioles, tissue capil-
laries and interstitial fluid 
2. Carbon dioxide is eliminated from the 
body by passing from tissue cells 
through interstitial fluid, tissue 
capillaries, systemic venules and veins, 
right heart, pulmonary artery and 
capillaries, alveoli, bronchioles, 
bronchi, trachea, pharynx and nasal 
cavities 
B. Patency of air passages is vital to the 
flow of air 
1. cartilaginous rings in the trachea are 
replaced by irregularly shaped carti-
lage plates ~n the bronchi 
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2. Circular ar~angement of smooth muscle 
fibers in the bronchioles keep their 
lumen patent 
a. Parasympathetic stimulation causes 
narrowing of the bronchiolar lumen, 
thereby increasing the frictional 
resistance which flow of air must 
overcome 
b. Sympathetic stimulation relaxes the 
bronchiolar muscle, and the lumen 
dilates (epinephrine produces a 
similar effect) 
3. Mucous membrane lining air passageways 
prepares inspired air for the lungs 
a. Pseudostratified ciliated columnar 
epithelium interspersed with goblet 
cells lines the nasal cavities, 
nasopharynx, larynx, trachea, 
bronchi and bronchioles 
(1). 
(2). 
Goblet cells continuously se-
crete mucus which warms and 
moistens air as it passes 
through the respiratory passage-
ways 
Ciliary activity moves minute 
particles toward the oropbm:ynx, 
preventing their entrance into 
the lungs 
b. Stratified squamous epithelium lines 
the nostrils, oropharynx, laryngo-
pharynx and vocal cords 
(1). Stratified squamous epithelium 
lines those parts of respira-
tory mucosa subject to greatest 
trauma 
(2). Fine hairs in the nostrils 
screen out larger foreign parti-
cles from inspired air 
c. Cuboidal epithelium lines the respi-
ratory bronchioles 
. Nursing Function 
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d. Simple squamous epithelium forms the 
alveolar walls 
c. Coordinated functioning of the circulatory 
and respiratory systems is essential for 
adequate respiration 
1. External respiration refers to the ex-
change of gases between the alveoli 
and the lung capillaries (involves 
respiratory system) 
a. The pulmonary artery carries blood 
from the right ventricle to the 
lungs for oxygenation; pul~nary 
veins receive and transport oxygen-
ated blood from lung capillaries 
to the left atrium 
b. The alveoli are surrounded by 
abundant capillary networks 
(1). 
(2). 
The alveolar-capillary membrane 
is at most two cells thick, and 
therefore offers little 
hindrance to diffusion of gases 
OXygen and carbon dioxide 
diffuse across the thin 
alveolar-capillary membrane 
due to differences in partial 
pressure of the gas 
(a). 
(b). 
(c) • 
Gases diffuse from area of 
higher to area of lower 
partial pressure 
Partial oxygen pressure is 
higher in alveolar air 
(101 mm. Hg.) than in 
venous blood (40 mm. Hg.) 
entering the pulmonary 
capillaries 
Partial carbon dioxide 
pressure is higher in the 
arterial end of pulmonary 
capillaries (45 mm. Hg.) 
than in alveolar air 
(40 mm. Hg.) 
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c. The total pressure of a mixture of 
gases is the sum of the pressures of 
the individual gases in the mixture, 
with each gas exerting a pressure 
proportional to its percentage in 
the mixture (Dalton's law of partial 
pressures) 
(1). Atmospheric (dry) pressure is 
760 mm. Hg. at sea level 
(2). Partial oxygen and carbon di-
oxide pressures differ in in-
spired, alveolar and expired 
air 
(a). Partial oxygen pressure in 
inspired air is 158 mm. Hg. (21%), in alveolar air 
101 mm. Hg. (14%) and in 
eXpired air 116 mm. Hg. 
(Hi%) 
(b). 
(c). 
(d). 
Partial carbon dioxide 
pressure in inspired air 
is 0.3 mm. Hg. (0.04%), in 
alveolar air 40-mm. Hg. 
(5. 5%) and in expired air 
28.5 mm. Hg. (4%) 
Partial water vapor 
pressure is 5 mm. Hg. in 
inspired air, while in 
alveolar and expired air 
it is 47 mm. Hg. (air 
entering lungs becomes 
saturated with moisture 
which is lost from the 
lungs with each expiradal) 
Nitrogen comprises the 
bulk of air, but is not 
utilized during respi-
ration (The amount of 
nitrogen expired equals 
the amount inspired) 
2. Internal respiration occurs between 
tissue capillaries and tissue fluid 
(involves circulatory systenV 
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a. The rate of internal respiration 
varies directly with the rate of 
tissue metabolism. Increased 
metabolism results in elevated 
partial carbon dioxide pressure 
and lowered partial oxygen pressure 
in tissue cells and interstitial 
fluid 
b. Diffusion of oxygen and carbon 
dioxide between systemic capil-
laries (blood) and interstitial 
fluid and between interstitial 
fluid and tissue cells occurs due 
to differences in the partial 
pressure of the gas 
(1). Partial oxygen pressure is 
greatest in arterial end of 
tissue capillaries (100 mm. Hg.), 
is considerably less in inter- . 
stitial tissue fluid 
(35 mm. Hg.) and is least 
within tissue cells (30 mm. Hg. 
or less). Oxygen diffuses 
from tissue capillaries into 
interstitial fluid and then 
into tissue cells 
(2). Partial carbon dioxide 
pressure is highest within 
tissue cells (50 mm. Hg. or 
higher), is slightly less in 
interstitial fluid (45 mm. Hg~, 
and is lowest in arterial end 
of tissue capillaries 
(40 mm. Hg.). Carbon dioxide 
diffuses from tissue cells 
into interstitial fluid and 
then into tissue capillaries 
D. Respiratory gases are transported in the 
blood by forming chemical combinations 
with specific blood constituents 
1. An insignificant amount of oxygen (3%) 
and carbon dioxide (5%) are dissolved 
in plasma 
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2. Approximately 97 per cent of oxygen 
combines with hemoglobin to form 
oxyhemoglobin 
a. OXyhemoglobin readily decomposes in 
the tissue capillaries to liberate 
oxygen 
b. Dissociation of oxyhemoglobin is 
speeded by the catalytic action of 
carbon dioxide diffusing into the 
tissue capillaries, and by 
increased body temperature 
c. Hemoglobin that has given up its 
oxygen is called reduced hemoglobin 
3. Hemoglobin is essential for the 
transport of carbon dioxide in the 
blood 
a. Approximately 10 per cent of carbon 
dioxide combines directly with 
hemoglobin to form carbhemoglobin 
b. Approximately 85 per cent of carbon 
dioxide is carried as sodium 
bicarbonate (NaHC03) and potassium 
bicarbonate (KHC03)-
(l). 
(2). 
The erythrocyte membrane is 
impermeable to potassium ions 
(in corpuscles) and sodium 
ions (in plasma), but is 
permeable to bicarbonate 
(HCO~ and chloride ions and 
·carbon dioxide 
Hemoglobin is combined with 
potassium in erythrocytes as 
potassium hemoglobinate 
(KHb02) 
(3). carbon dioxide diffuses into 
erythrocytes in tissue capil-
laries. Carbonic anhydrase 
(enzyme) accelerates union of 
carbon dioxide and water to 
form carbonic acid (H2C03) 
- 142 -
·.Nursing Function Associated Anatomic !!.!!.!! Physiologic Facts 
COUNT 
RESPIRATIONS 
(ONE MINUTE) 
(4). HzC03 Umnediately dissociates 
into HC03 ions and hydrogen 
ions which interact with KHbOz 
to form KHC03 and acid hemo-
gl!lbin (HHb) (H +HC03- +KHb ~ KHC03 + Hl:b) 
(5). A small amount of carbon 
dioxide is carried in erythro-
cytes as KHC03 
(6). Most KHC03 dissociates into 
potassium and HC03 ions 
(a). HC03 ions diffuse from 
corpuscles into plasma 
and unite with sodium to 
form NaHC03 
(b). The displaced chloride 
ions of plasma diffuse 
into corpuscles as HC03 
ions diffuse out, thereby 
maintaining balance of 
negative and positive 
ions between plasma and 
erythrocytes 
4. Ionic changes occur in reverse order 
in the lungs 
a. HHb combines with oxygen in pulmo-
nary capillaries to form acid oxy-
hemoglobin (HHbOz) 
b. HHb02 interacts with KHC03 to form 
KHbOz and HzC03 
(HHb02 + KHC03 ~ KHb02 + HZC03) 
c. HzC03 is rapidly decomposed into 
carbon dioxide and water by action 
of carbonic anhydrase 
d. Carbon dioxide diffuses from erythiO-
cytes into plasma and then into 
alveolar air 
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e. Concentration of HC03 ions in 
corpuscles is reducea and therefore 
HC03 ions from plasma diffuse into 
cells and chloride ions pass back 
into plasma 
f. Formation of KHbOz facilitates 
liberation of carbon dioxide carried 
as carbhemoglobin 
5. The amount of oxygen and carbon dioxide 
carried by the blood is dependent upon 
the total number of erythrocytes and 
their hemoglobin content 
a. Normal erythrocyte count is 4~ to 5 
million per cubic millimeter of bloa:l 
b. Normal hemoglobin range is 12 to 15 
Gm. per 100 cc. of blood 
c. Hemoglobin determination is a more 
reliable indicator of the oxygen and 
carbon dioxide carrying ability of 
blood than an erythrocyte count, as 
hemoglobin is the essential component 
in the transport of respiratory gases 
E. External respiration consists of alter-
nate inspiratory and expiratory phases 
(The lungs respond passively to changes 
in the size of the thoracic cavity) 
1. Inspiration follows contraction of 
the respiratory muscles 
a. Contraction of the diaphragm and 
external intercostal muscles 
increases the capacity of the thorax 
and distends the lungs 
b. Increased thoracic volume results 
in decreased (negative) intrapul-
monic pressure,.an~ air rushe~ into 
the alveoli unt~l ~ntrapulmon~c 
pressure again becomes atmospheric 
liNursing Function 
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c. Stressful conditions may necessitate 
contraction of neck muscles in order 
to further increase thoracic ca-
pacity 
2. Expiration follows relaxation of the 
respiratory muscles 
a. Relaxation of the diaphragm and 
external intercostal muscles reduces 
the size of the thoracic cavity 
b. Decreased thoracic volume permits 
elastic recoil of the lungs and 
intrapulmonic pressure becomes posi-
tive. Air is forced from the com-
pressed alveoli until intrapulmonic 
pressure is again atmospheric 
c. Forced expiration is facilitated by 
contraction of the internal inter-
costal and abdominal muscles 
3. Intrathoracic pressure changes occur 
simultaneously with changes in intra-
pulmonic pressure 
a. Intrathoracic pressure remains nega-
tive throughout the respiratory 
cycle, decreasing during inspiration 
and rising during expiration 
b. Negative intrathoracic pressure 
holds the lung surfaces in contact 
with the chest wall, preventing 
collapse of the lungs 
c. The lungs collapse due to elastic 
recoil if intrathoracic pressure 
becomes atmospheric 
4. A small amount of serous fluid between 
the visceral and parietal pleura mini-
mizes friction during respiratory 
movements 
F. The average respiratory rate at rest 
varies between 16 and 20 respirations 
per minute 
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1. The rate and depth of respirations can 
be voluntarily controlled to a limited 
extent by cortical activity 
a. Impulses discharged from the cere-
bral cortex influence the respira-
tory center ' 
b. Respi~ation is voluntarily con-
trolled when talking, singing, 
whistling, blowing and holding the 
breath 
c. Speech is produced during expiration 
(1). The vocal cords vibrate as air 
currents rush past the larynx 
(2). 
(a). Sounds are modified into 
words by ·complex movements 
of lip, tongue and jaw 
muscles 
(b). Uninterrupted speech is 
possible due to limited 
cortical control over the 
respiratory center 
The speech center (Broca's 
area) is located in the frontal 
lobe of the cerebrum 
(a). Broca's area is in the 
left hemisphere in right-
handed individuals 
(b). The right cerebral cortex 
contains Broca's area in 
left-handed persons 
(3). Cortical impulses integrate 
muscular activity so intelligi-
ble words may be formed 
2. The thoracic cavity rises and falls 
with each respiration 
3. Physiologic factors influence the fre-
quency and depth of respirations 
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a. Muscular exercise, digestion, temper• 
ature extremes, posture changes and 
emotional excitement increase pulmo-
nary ventilation 
b. Respiration is depressed by sleep, 
rest and emotional serenity 
4. Dyspnea is labored, difficult respi-
ration 
G. The amount of air respired with each 
breath varies with the depth of respi-
ration 
1. Tidal air (500 cc.) is the volume of 
air inspired and expired with each 
normal breathing movement 
2. Vital capacity (3500 cc.) is the deepest 
possible expiration following a maxi-
mal inspiration 
3. Residual air (1000 cc.) refers to 
volume of air ~ich remains in the 
lungs after the deepest possible expi-
ration 
4. Dead space air refers to the volume of 
air (approximately 150 cc.) contained 
in the respiratory passageways (nasal 
cavities, pharynx, larynx, trachea, 
bronchi, bronchioles) 
a. During each normal respiration only 
350 cc. of tidal air (500 cc.) 
enters and leaves the_alveoli 
b. The last 150 cc. of air respired 
remains in the dead space of the air 
passaseways 
(1). At the end of expiration the 
dead space air contains a high 
concentration of carbon dioxide!! 
which, as inspiration com-
~nces, is promptly drawn into 
the alveoli ahead of the fresh 
air 
" 
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(2). Dead space air at the end of 
inspiration (high oxygen 
concentration) plays no part 
in gaseous exchange, and is 
immediately forced out as the 
next expiration begins 
(3). Because of dead space air 
shallow respirations may reduce 
tidal volume to the extent that 
the amount of oxygen reaching 
the alveoli is insufficient to 
meet needs of the body 
H. The respiratory center is located in the 
medulla oblongata 
1. Efferent spinal nerves conduct rhythudc, 
intermittent impulses discharged from 
the respiratory center to the muscles 
of respiration 
a. The phrenic nerves innervate the 
diaphragm 
b. The intercostal nerves innervate the 
external intercostal muscles 
2. Respiratory muscles are skeletal 
muscles and do not possess intrinsic 
rhythmicity 
I. Regulation of the rate and depth of respi-
·rations is accomplished by: 
1. Chemical factors 
a. Carbon dioxide in the blood circu-
lating through the medulla oblongata 
is the main respiratory stimulant 
(1). The blood level of carbon 
dioxide adjusts the frequency 
and depth of respirations to 
meet body requirements 
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(2). Production of more carbon di-
oxide than can be eliminated by 
the lungs causes partial carbon 
dioxide pressure in arterial 
blood to rise, thereby increa~ 
the discharge of impulses from 
the respiratory center 
(3). Carbon dioxide is indispensable 
for the rhythmic discharge of 
impulses from the respiratory 
center 
(4). Great excess of carbon dioxide 
depresses the respiratory center 
(5). Carbon dioxide maintains respi-
ration during sleep when 
nervous control is at a minimum 
b. Carbon dioxide excess stimulates 
chemoreceptors in the carotid and 
aortic bodies, initiating impulses 
which reflexly increase the rate and 
depth of respirations · 
c. Hydrogen ion concentration affects 
the frequency and depth of respi-
ration 
(1). 
(2). 
Excess hydrogen ion concen-
tration in the blood acts di-
rectly on the respiratory cEnter 
to increase pulmonary venti-
lation, preventing excessive 
disequilibrium of the acid-base 
balance by rapid carbon dioxide 
formation 
Respiration is depressed by 
decreased hydrogen ion concen-
tration in the blood, per-
mitting restoration of normal 
acid-base balance 
d. OXygen lack has little effect on 
pulmonary ventilation, except in 
abnormal conditions 
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(1). Anoxia depresses the respira-
tory center 
(2). Extreme anoxia stimulates 
chemoreceptors in the carotid 
and aortic bodies, reflexly 
increasin~ the rate and depth 
of breathJ.ng 
e. Increased secretion of epinephrine 
stimulates respiration 
f. Drugs which act on the central 
nervous system may either stimulate 
or depress the respiratory rate 
2. Nervous factors 
a. Afferent vagal impulses are 
conducted from the lungs to the 
respiratory center (Hering-Breuer 
reflex) 
(1). Pressoreceptors in the 
alveolar walls are stimulated 
by stretch as the alveoli 
inflate during inspiration 
(2). Vagal impulses inhibit the 
discharge of impulses from the 
respiratory center; the 
muscles of respiration relax 
and expiration occurs 
(3). Cessation of vagal impulses 
follows deflation of the 
alveoli, and the respiratory 
center again discharges nerve 
impulses 
b. The respiratory center has nervous 
connection with almost any afferent 
nerve, and therefore is influenced 
by afferent impulses from almost 
any part of the body (reflex control 
of respiration) 
(1). Strong stimuli generally tend 
to increase respiratory 
activity 
Nursing Function 
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(a). Stimulation of cutaneous 
nerve endings by heat or 
cold reflexly increase 
rate and depth of 
respiration 
(b). Stimulation of sensory 
nerve endings which cause 
pain reflexly increase 
rate and depth of 
respiration 
(2). Soothing sensations may mildly 
depress respiration 
c. Stimulation of nerve endings in the 
respiratory mucosa by irritating 
agents initiates reflexes which are 
protective in nature 
(1). Irritating fumes and swallowing 
reflexly inhibit inspiration, 
preventing injurious 
substances from reaching 
the lungs 
(2). Coughing and sneezing are 
attempts to remove irritating 
substances from the respiratory 
passages by violent expirations 
d. Stimulation of pressoreceptors in 
the carotid sinus and aorta by 
elevated arterial blood pressure 
reflexly depress the respiratory 
center, and depth and rate of 
respirations are decreased 
e. A fall in arterial blood pressure 
decreases the number of impulses 
discharged by carotid sinus and 
aortic pressoreceptors, and respi-
ration increases in depth and rate 
3. Elevated body temperature stimulates 
the respiratory center, increasing the 
respiratory rate 
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A. The heart lies obliquely in the thorax, 
posterior to the sternum and between the 
second and fifth costal cartilages 
1. One-third of the heart lies to the 
right of the midline 
2. Two-thirds of the heart lies to the 
left of the midline 
B. The left and right coronary arteries 
(first branches of aorta) supply the 
tissues of the heart with blood 
1. Cardiac veins return venous blood to 
the right atrium 
2. Most cardiac veins converge in the 
right atrial wall to form the cardiac 
sinus 
C. Visceral pain is referred to specific 
body surface areas 
1. Afferent pain fibers from each organ (visceral fibers) and from each body 
surface area (peripheral fibers) enter 
specific segments of the spinal cord 
a. Afferent visceral and peripheral 
pain impulses entering the same 
cord segment converge and ascend 
the cord over the same neurons 
b. Impulses transmitted over common 
neurons in the cord terminate in 
the same area of the sensory cortex 
2. Both visceral and peripheral pain 
impulses entering the same cord 
segment are perceived as originating 
from the corresponding body surface 
area 
a. The sensory cortex is accustomed to 
receiving pain impulses from the 
skin 
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b. Visceral pain impulses traveling 
over cord neurons normally trans-
mitting pain impulses from the skin 
are interpreted as coming from the 
body surface 
3. Visceral pain is often referred to a 
body surface area other than that 
overlying the painful organ 
a. Visceral pain fibers may enter a 
cord segment at a level distant from 
the organ 
b. The cord level at which visceral 
pain fibers enter depends upon the 
embryological origin of the organ 
D. Sudden deprivation of oxygen to a portion 
of the myocardium causes severe pain 
For subdivisions related 
to this item refer to: 
Pages 114-115 
Item F 
E. Ischemic heart pain may result from 
temporary arteriolar spasm, permanent 
narrowing of the lumen or occlusion of 
a vessel 
1. Pain, apprehension and excitement may 
cause spasm of coronary arteries 
2. Gradual •hardening of the arteries 11 
develops with age 
a. Coronary and cerebral arteries are 
expecially prone to arteriosclerosis 
b. Gradual deposition of lipids in 
vessel walls narrows their caliber 
3. The roughened endothelial lining of 
sclerotic vessels greatly enhances 
thrombus formation 
.:::::::::·=~-·::..·.-::-· 
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a. Thrombi gradually increase in size 
until the lumen becomes plugged 
b. Occlusion interrupts flow of oxygen-
ated blood, and cells normally 
supplied by the vessel become 
necrotic 
F. Ischemic pain occurs when the work-load of 
the heart exceeds the quantity of oxygen-
ated blood flowing through the coronary 
vessels 
1. If coronary arteries are sclerotic, 
increased cardiac output necessitated 
by physical exertion or emotional 
tension readily causes ischemic pain 
2. The contractile power of heart muscle 
is reduced by ischemia, and cardiac 
output may be unable to meet demands of 
body tissues 
G. Afferent neurons from almost any part of 
the body have nervous connections with 
vital centers in the medulla oblongata 
1. Strong stimuli, as pain from any part 
of the body, reflexly influence activi-
ty of medullary centers 
2. Afferent pain impulses stimulate the 
cardia-accelerator, vasoconstrictor and 
respiratory centers 
a. A volley of efferent impulses dis-
charged from these centers causes: 
(1). 
(2). 
(3). 
Increased heart rate and force 
of contraction (elevates card~ 
output) 
Generalized vasoconstriction 
(increases peripheral re-
sistance) 
Increased rate and depth of 
respirations (increases venous 
return to right atrimN 
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b. Increased cardiac output, peripheral 
resistance and venous return combine 
to elevate blood pressure, and 
therefore increase work-load of 
the heart 
A. Cardiac cycle refers to the sequence of 
events occurring in one complete heart 
beat 
For subdivisions related 
to this item refer to: 
Pages 132-133 
Item D 
B. Muscular activity adds to the work-load 
of the heart by increasing venous return, 
which subsequently increases heart rate 
and force of myocardial contraction, 
cardiac output and blood pressure 
C. Most pressure is exerted at points of 
bony prominences or of greatest weight 
1. The commonest sites for pressure areas 
to develop include the buttocks, 
shoulders, elbows, heels and ankles 
2. Pressure areas cause discomfort due to 
stimulation of pressure and pain 
receptors in the skin 
D. Continuous pressure against skin blood 
vessels depletes the blood supply to the 
area 
1 Exchanges occur between capillaries 
• and interstitial fluid due to pressure 
differences 
a. At the arterial end of capillaries 
blood pressure is greater than 
osmotic pressure and water filters 
into tissue fluid 
-::·-
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b. Osmotic pressure exerted by plasma 
proteins is greater than blood 
pressure at the venous end of 
capillaries, and water returns to 
the blood by osmosis 
2. Prolonged pressure obstructs venous 
return, causing local congestion with 
elevation of capillary pressure 
a. If capillary pressure exceeds 
osmotic pressure at the venous end 
of capillaries passage of water into 
the blood stream by osmosis is 
sharply curtailed 
b. Excess fluid in the tissues is 
called edema 
3. Persistent local ischemia leads to 
tissue necrosis 
a. Venous congestion reduces flow of 
blood high in oxygen and nutrients 
through the affected area 
b. Edema increases the distance oxygen 
and nutrients must travel between 
blood and tissue cells, thus 
interfering with cellular nutrition 
E. Passive muscular motion helps maintain 
adequate peripheral circulation and muscle 
tone during prolonged inactivity 
1. Return of venous blood from the 
extremities is accomplished 
principally by contraction of 
skeletal muscles 
2. Pressure exerted on venous walls by 
normal skeletal muscle tone helps 
prevent venous stasis 
,Nursing Function 
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A. Most pressure is exerted at points of 
bony prominences or of greatest weight 
For subdivisions related 
to this item refer to: 
Page 154 
Item C 
B. Continuous pressure against skin blood 
vessels depletes the blood supply to 
the area 
For subdivisions related 
to this item refer to: 
Pages 154-155 
Item D 
C. Skin is richly supplied with blood 
vessels and pain receptors 
1. Friction dilates superficial blood 
vessels, permitting more blood to 
circulate through the skin vessels 
2. Kneading motion of skin over pressure 
areas likewise improves circulation to 
the area 
D. Alcohol toughens the skin by combining 
with skin albumins 
1. Skin becomes more resistant to 
pressure 
2. Alcohol evaporates faster than water 
and therefore its cooling effect is 
greater 
E. Powder prevents mechanical injury of skin 
\vhich might otherwise be caused by 
excessive friction from contact of hands 
and back 
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A. The amount of pressure exerted against 
the skin is aggravated by uneven or 
rough surfaces 
B. Most pressure is exerted at points of 
bony prominences or of greatest weight 
For subdivisions related 
to this item refer to: 
Page 154 
Item C 
C. Continuous pressure against skin blood 
vessels depletes the blood supply to 
the area 
For subdivisions related 
to this item refer to: 
Pages 154-155 
Item D 
A. The thoracic cage is enlarged as the 
respiratory muscles contract during 
inspiration 
1. Contraction of respiratory muscles 
creates negative pressure in the air 
passages, and air is drawn into the 
alveoli 
a. Proper body alignment facilitates 
lung expansion during inspiration 
b. Factors obstructing movement of the 
respiratory muscles prevent normal 
expansion of the thorax, and 
alveolar air capacity is 
correspondingly diminished 
c. If the lungs are sufficiently 
compressed incomplete oxygenation 
of pulmonary blood may result from 
reduced tidal volume 
·===··· 
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2. Thoracic expansion is hampered by 
forward bending of the upper trunk 
and neck (slouching) 
a. Upward, outward rotation of ribs 
as external intercostal muscles 
contract is limited by slouching 
b. Abdominal compression pushes the 
viscera upward, interfering with 
complete conttractUn of the 
diaphragm 
B. Gravity shifts abdominal viscera downward, 
permitting easier descent of the diaphragm 
C. Factors affecting venous return influence 
cardiac output 
For subdivisions related 
to .this item refer to: 
Page 112 
Item B 
D. Cardiac cycle refers to the sequence of 
events occurring in one complete heart 
beat 
For subdivisions related 
to this item refer to: 
Pages 132-133 
Item D 
E. Muscular activity adds to the work-load 
of the heart by increasing venous return, 
which subsequently increases heart rate 
and force of myocardial contraction, 
cardiac output and blood pressure 
==-=--"·-' =--=··=-= 
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A. The thoracic cage is enlarged as the 
respiratory muscles contract during 
inspiration 
For subdivisions related 
to this item refer to: 
Pages 157-158 
Item A 
B. Factors affecting venous return 
influence cardiac output 
For subdivisions related 
to this item refer to: 
Page 112 
Item B 
A. Cardiac cycle refers to the sequence of 
events occurring in one complete heart 
beat 
For subdivisions related 
to this item refer to: 
Pages 132-133 
Item D 
B. Muscular activity adds to the work-load 
of the heart by increasing venous return, 
which subsequently increases heart rate 
and force of myocardial contraction, 
cardiac output and blood pressure 
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A. Cardiac cycle refers to the sequence of 
events occurring in one complete heart 
beat 
For subdivisions related 
to this item refer to: 
Pages 132-133 
Item D 
B. Huscular activity adds to the work-load 
of the heart by increasing venous return, 
which subsequently increases heart rate 
and force of myocardial contraction, 
cardiac output and blood pressure 
c. Passive muscular motion helps maintain 
adequate peripheral circulation and 
muscle tone during prolonged inactivity 
For subdivisions related 
to this item refer to: 
Page 155 
Item E 
A. All living cells require an adequate 
supply of oxygen 
For subdivisions related 
to this item refer to: 
Pages 112-113 
Item A 
B. Failure of tissues to receive sufficient 
oxygen to meet their needs is referred to 
as anoxia 
For subdivisions related 
to this item refer to: 
Page 113 
Item B 
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C. Sudden deprivation of oxygen to a portion 
of the myocardium causes severe pain 
For subdivisions related 
to this item refer to: 
Pages 114-115 
Item F 
D. Approximately 20 per cent of air is 
oxygen 
1. Oxygen is a colorless, odorless and 
tasteless gas 
2. Oxygen is slightly heavier than air 
and therefore falls to the bottom of 
the tent 
E. To be effective in combating anoxia the 
concentration of oxygen in the tent must 
be maintained at 40 to 60 per cent 
(oxygen flow of 10 to 12 liters per 
minute is required) 
1. Adjustment to normal oxygen concen-
tration (20%) is aided by gradually 
discontinuing oxygen therapy 
2. Symptoms of anoxia will reappear when 
oxygen therapy is discontinued until 
the basic cause of anoxia is corrected 
A. Eating in a sitting position requires 
less physical exertion and promotes 
comfort and relaxation 
1. The viscera receive dual innervation 
from the autonomic nervous system 
a. Both sympathetic and parasympathetic 
fibers are characterized by 
continuous activity 
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BED RAISED TO 
HIGH FOWLER Is 
POSITION FOR 
BREAKFAST 
b. The actions of sympathetic and 
parasympathetic fibers to each 
or~an are antagonistic} one set 
bel.Il.g excitatory and tne other 
inhibitory 
c. Decreased impulses over one set of 
fibers or increased impulses over 
the antagonistic fibers produces a 
similar response 
2. Relaxation is associated with diminished 
sympathetic activity, and the 
effectiveness of parasympathetic 
innervation is enhanced 
a. Digestion is aided by parasympa-
thetic stimulation and is inhibited 
by sympathetic stimulation 
b. Parasympathetic activity causes 
vasodilation to the area, increased 
glandular secretion and motility of 
digestive organs and relaxation of 
digestive sphincters 
c. The opposite effects are produced 
by increased sympathetic impulses 
to the gastrointestinal tract 
B. Gravity shifts abdominal viscera downward, 
permitting easier descent of the diaphragm 
For subdivisions related 
to this item refer to: 
Page 112 
Item A 
Nursing Function 
BREAKFAST FED 
TO PATIENT 
BY NURSE 
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Associated Anatomic and Physiologic Facts 
A. Cardiac cycle refers to the sequence 
of events occurring in one complete heart 
beat 
For subdivisions related 
to this item refer to: 
Pages 132-133 
Item D 
B. Huscular activity adds to the work-load 
of the heart by increasing venous return, 
which subsequently increases heart rate 
and force of myocardial contraction, 
cardiac output and blood pressure 
c. Hetabolic activity is elevated by 
digestion and absorption 
1. The rise in metabolism is proportional 
to the type and quantity of food 
ingested 
2. Increased metabolism causes reciprocal 
increases in cardiac output and blood 
pressure 
D. Relaxation is associated with diminished 
sympathetic activity, and the 
effectiveness of parasympathetic 
innervation is enhanced 
1. Digestion is aided by parasympathetic 
stimulation and is inhibited by 
sympathetic stimulation 
a, Parasympathetic activity causes 
vasodilation to the area, increased 
glandular secretion and motility of 
digestive organs and relaxation of 
digestive sphincters 
b. The opposite effects are produced 
by increased sympathetic impulses 
to the gastrointestinal tract 
" 
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Nursing Function Associated Anatomic ~ Physiologic Facts 
BREAKFAST FED 
TO PATIENT 
BY NURSE 
2. The end products of digestion are 
absorbed from the small intestine into 
the mesenteric capillaries and lacteals 
a. Increased blood flow to the abdominal 
viscera during digestion facilitates 
absorption of nutrients . 
(1). Anxiety, fear and pain increase 
sympathetic activity, which in 
turn produces vasoconstriction 
to the viscera 
(2), Iced foods or liquids may chill 
the body sufficiently to 
produce generalized vaso-
constriction 
b. Nutrients are transported to tissue 
cells by the blood stream 
(1). Nutrients are utilized for 
cellular growth and repair 
(2). 
(3). 
Oxidation of nutrients produces 
heat and provides the body with 
fuel for energy 
Excess nutrients are stored and 
may lead to obesity 
E. The act of swallowing initiates reflexes 
which prevent entrance of food into the 
respiratory tract 
l. The presence of food in the oropharynx 
mechanically stimulates receptors in 
the mucosa 
a. The swallowing center is located in 
the medulla oblongata 
b. Efferent impulses produce a series 
of muscular contractions to close 
the respiratory passages 
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Nursing Function Associated Anatomic ~ Physiologic Facts 
BltEAKFAST FED 
TO PATIENT 
BY NURSE 
BED BATH 
ADMINISTERED 
BY NURSE 
-._:;----
(1). Closure of the nasopharynx is 
accomplished by elevation of 
the soft palate and uvula 
(2). The glottis is guarded by 
approximation of the vocal 
cords and by upward raising of 
the larynx under the base of 
the tongue and epiglottis 
c. Food in the oropharynx stimulates 
sensory nerve endings in the mucosa, 
causing reflex inhibition of the 
respiratory center and temporary 
cessation of respiratory movements 
2. Attempting to swallow and talk 
simultaneously tends to cause imperfect 
coordination of the respiratory 
reflexes 
a. Respi~atory passageways remain 
partially open as food moves 
through the pharynx 
b. Food particles entering the 
respiratory tract initiate 
choking and coughing 
A. Cardiac cycle refers to the sequence of 
events occurring in one complete heart 
beat 
For subdivisions related 
to this item refer to: 
Pages 132-133 
Item D 
B. Muscular activity adds to the work-load 
of the heart by increasing venous return, 
which subsequently increases heart rate 
and force of myocardial contraction, 
cardiac output and blood pressure 
- 166 -
Nursing Function Associated Anatomic and Physiologic Facts 
BED BATH 
ADMINISTERED 
BY NURSE 
c. Approximately 20 per cent of air is 
oxygen 
1. Oxygen is a colorless, odorless and 
tasteless gas 
2. Oxygen is slightly heavier than air, 
and therefore falls to the bottom of 
the tent 
D. To be effective in combating anoxia the 
concentration of oxygen in the tent must 
be maintained at 40 to 60 per cent 
(oxygen flow of 10 to 12 liters per 
minute is required) 
1. Oxygen is lost each time the canopy 
zipper is opened 
2. Oxygen concentration may fall below 
therapeutic concentration 
E. Most pressure is exerted at points of 
bony prominences or of greatest weight 
For subdivisions related 
to this item refer to: 
Page 154 
Item C 
F. Continuous pressure against skin blood 
vessels depletes the blood supply to 
the area 
For subdivisions related 
to this item refer to: 
Pages 154-155 
Item D 
=====···· 
Nursing Function 
BED BATH 
ADMINISTERED 
BY NURSE 
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Associated Anatomic ~ Physiologic Facts 
G. Passive muscular motion helps maintain 
adequate peripheral circulation and 
muscle tone during prolonged inactivity 
For subdivisions related 
to this item refer to: 
Page 155 
Item E 
H. Most body heat is lost through the skin 
(radiation, conduction, convection and 
evaporation) 
For subdivisions related 
to this item refer to: 
Pages 126-127 
Item E 
I. Cooling the body surface produces 
generalized vasoconstriction 
1. The rate of heat loss by evaporation 
and conduction increases markedly 
when the skin is wet 
a. Application of cold water to the 
skin accelerates heat loss to a 
greater degree than does warm water 
b. Increased velocity of air flow past 
the body hastens the rapidity of 
evaporative heat loss 
2. Rapid loss of heat from a large area 
of the body surface causes chilling 
==· ······-·· 
3. Generalized vasoconstriction is 
followed by elevation of blood pressure, 
increasing the work-load of the heart 
J. Heat applied to an area of the body 
surface causes localized vasodilation. 
Increased blood flow to an area improves 
cellular nutrition 
K. Apprehension increases sympathetic activiti 
placing an added burden on the heart 
/ 
Nursing Function 
BATH BLANKET 
PLACED BETWEEN 
RUBBER SHEET 
AND BED SHEET 
MILK OF 
MAGNESIA AND 
MINERAL OIL 
30 cc. OF EACH 
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Associated Anatomic ~ Physiologic Facts 
A. Most pressure is exerted at points of bony 
prominences or of greatest weight 
For subdivisions related 
to this item refer to: 
Page 154 
Item C 
B. Continuous pressure against skin blood 
vessels depletes the blood supply to the 
area 
For subdivisions related 
to this item refer to: 
Pages 154-155 
Item D 
C. Rubber is a poor conductor of heat 
1. Evaporation of perspiration from body 
areas in contact with a rubber sheet is 
negligible, and moisture accumulates 
2. Prolonged exposure to moisture and 
pressure irritates the skin and hastens 
the development of pressure sores 
D. The amount of pressure exerted against the 
skin is aggravated by uneven or rough 
surfaces 
A. Contents of the colon are moved into the 
rectum by mass peristalsis 
1. Mass peristalsis occurs only several 
times each day, usually following 
mealtime (gastrocolic reflex) 
2. Passage of fecal material into the 
rectum stimulates sensory nerve endings, 
initiating the defecation reflex 
a. The desire to defecate lasts only a 
few minutes 
Nursing Function 
MILK OF 
MAGNESIA AND 
MINERAL OIL 
30 cc. OF EACH 
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Associated Anatomic ~ Physiologic Facts 
b. The defecation reflex may be inhi-
bited by voluntary control 
c. The external anal sphincter is under 
voluntary control, and may be firmly 
contracted at will 
3. Parasympathetic impulses increase 
intestinal motility and cause relaxation 
of the internal anal sphincter 
B. Large quantities of water are absorbed 
from the large intestine 
1. Consistency of feces depends on the 
amount of water absorbed into the blood 
stream 
2. Prolonged retention of fecal material 
permits excessive water absorption and 
feces become hard, dry and difficult to 
expel 
a. Peristaltic activity diminishes 
during periods of prolonged inactivi-
ty (loss of intestinal muscle tone) 
b. Dehydration increases the rate at 
which water is absorbed into the 
capillaries 
c. Sympathetic stimulation inhibits 
intestinal motility, retarding 
forward movement of fecal material 
in the colon 
d. Pressure from prolonged overdis-
tention of the rectum produces dis-
comfort (headache and abdominal 
distention) 
C. Straining associated with difficult defe-
cation causes a marked rise in blood 
pressure, placing an added burden on the 
myocardium 
1. Defecation results from a simultaneous 
series of muscular contractions and 
relaxation of anal sphincters 
Nursing Function 
MIU< OF 
MAGNESIA &~D 
MINERAL OIL 
30 cc. OF EACH 
:;.~- .------. - -
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Associated Anatomic and Physiologic Facts 
2. Straining involves forcible contraction 
of respiratory muscles (deep inspi-
ration), closure of the glottis to trap 
air in the lungs and powerful con-
traction of abdominal muscles to in-
crease intraabdominal pressure 
a. Compression of air in the lungs 
greatly elevates intrapulmonic and 
intrathoracic pressures 
(1). Compression of large thoracic 
arteries temporarily raises 
systolic pressure as high as 
200 mm. Hg. 
(2). Compression of large thoracic 
veins delays venous return. 
Cardiac output decreases and 
blood pressure drops sharply 
b. Opening the glottis releases trapped 
air and venous blood rushes into the 
heart. Increased cardiac output 
temporarily raises blood pressure to 
a high level 
3. The hemorrhoidal veins drain blood from 
the rectal tissues 
a. Venous congestion leads to permanent 
dilation (hemorrhoids) of the hemor-
rhoidal veins 
b. Undue pressure is exerted on the 
veins by prolonged overdistention of 
the rectum and by straining during 
defecation 
D. Cathartics induce defecation 
1. Mineral oil lubricates the wall and 
contents of the colon, reducing v1ater 
absorption and facilitating movement of 
the feces 
2. By osmotic action salts of magnesium 
(not readily absorbed) prevent ab-
sorption of water from the colon 
-
~-
Nursing Function 
ELASTIC 
STOCKINGS 
APPLIED-
( REMOVE DAILY 
FOR BATH)-
PATIENT 
QUESTIONED 
THEIR PURPOSE 
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Associated Anatomic ~ Physiologic Facts 
A. Venous return is aided by muscular 
activity, respiratory movements and 
negative pressure in the thorax 
1. Return of venous blood from the 
extremities is accomplished princi-
pally by contraction of skeletal 
muscles (venous valves prevent 
backflow) 
2. Thin-walled veins are supported by 
normal skeletal muscle tone 
B. Diminished skeletal muscle tone and 
sluggish peripheral circulation are 
undesirable sequelae of prolonged 
inactivity 
1. Loss of tone in muscles of lower 
extremities allow thin-walled veins 
to stretch, and valvular edges do 
not meet 
2. Venous stasis favors thrombus 
formation 
a. Sluggish blood flow allows 
thromboplastin to accumulate 
sufficiently to initiate intra-
vascular clotting 
b. An embolus originating in veins 
of the lower extremity may become 
lodged in the lungs 
c. Persistent local ischemia leads to 
tissue necrosis 
1. Venous congestion reduces flow of 
blood high in oxygen and nutrients 
through the affected area 
2. Edema increases the distance oxygen 
and nutrients must travel between 
blood and tissue cells, thus 
interfering with cellular nutrition 
Nursing Function 
ELASTIC 
STOCKINGS 
APPLIED-(REMOVE DAILY 
FOR BATH)-
PATIENT 
QUESTIONED 
THEIR PURPOSE 
SHARP PAIN 
ORIGINATING FROM 
SITE OF PREVIOUS 
INTRAMUSCULAR 
INJECTION 
TAKE TEMPERATURE 
(ORAL) 
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Associated Anatomic ~ Physiologic Facts 
D. Application of external pressure to an 
area of the body limits arterial blood 
flow by limiting expansion of arteries 
1. Temporarily releasing pressure 
improves circulation 
2. Application of continuous, excessive 
pressure may deplete arterial blood 
supply sufficiently to cause necrosis 
A. Afferent neurons from almost any part 
of the body have nervous connections 
with vital centers in the medulla 
oblongata 
For subdivisions related 
to this item refer to: 
Pages 153-154 
Item G 
B. Skin is richly supplied with blood 
vessels and pain receptors 
1. Solutions injected near the surface 
are apt to be painful 
2. Large blood vessels and nerves pass 
between muscles on inner aspect of 
buttocks 
A. Normal average oral temperature is 
98.6°F. 
B. Body heat is distributed to all parts of 
the body by the flow of blood through 
the vascular system 
1. The sublingual mucosa is highly 
vascular 
,Nursing Function 
TAKE TEMPERATURE 
' (ORAL) 
·. PHENOBARBITAL 
gr. -'2 WITH 
GLASS OF WATER 
---·-- -==*= 
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Associated Anatomic and Physiologic Facts 
2. Oral temperature is influenced by 
temperature of ingested food or fluids, 
smoking and mouth breathing 
a. It requires 15 to 30 minutes for 
oral temperature to return to 
normal after ingesting hot or cold 
food or fluids and after smoking 
b. Cool air is aspirated into the oral 
cavity by mouth breathing 
C. For associated anatomic and physiologic 
facts related to body temperature 
refer to: 
Nursing Function: 
TAKE TEMPERATURE (RECTAL) 
Pages 123-130 
Items A-I 
A. BarbituatES are central nervous system 
depressants which relieve anxiety and 
restlessness (promote caLmness and 
relaxation) 
1. Moderate doses produce sedation, while 
larger doses are hypnotic 
2. In the presence of moderate or severe 
pain barbituates are ineffective 
unless given with an analgesic 
a. Barbituates may actually intensify 
existing pain unless an analgesic 
is also administered 
b. Barbituates reinforce the action 
of analgesics 
Nursing Function 
PHENOBARBITAL 
gr. ~ WITH 
GLASS OF WATER 
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Associated Anatomic ~ Physiologic Facts 
B. Barbituates must be absorbed into the 
blood stream to produce their effects 
1. Barbituates are readily absorbed from 
the stomach and small intestine 
a. Parasympathetic activity increases 
blood flow to digestive organs, 
and absorption occurs at a faster 
rate 
b. Fluids administered with oral drugs 
hasten absorption 
c. Presence of food in the stomach 
retards absorption 
2. Short-acting barbituates are 
detoxified by the liver prior to being 
excreted by the kidneys. Elimination 
of long-acting barbituates depends 
mainly on excretion by the kidneys 
c. The drop in respiratory and pulse rates, 
cardiac output and blood pressure 
accompanying sedation and hypnosis is due 
to decreased anxiety and muscle tone 
1. Phenobarbital depresses the motor area 
of the cerebral cortex and skeletal 
muscle tone is diminished 
2. Large doses of barbituates, by 
relaxing smooth muscle in arterioles, 
produce vasodilation (decreases 
peripheral resistance) 
3. Large doses of barbituates reduce 
carbon dioxide sensitivity of the 
respiratory center and respirations 
are depressed 
D. Effects of phenobarbital appear about one 
hour after administration 
1. Phenobarbital is eliminated from the 
body by renal excretion 
Nursing Function 
PHENOBARBITAL 
gr. ~ WITH 
GLASS OF WATER 
MEPROBAMATE 
(EQUANIL) 
400 mg. 
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Associated Anatomic ~ Physiologic Facts 
2. The kidneys excrete barbituates at a 
slow rate 
a. Slow excretion of phenobarbital 
prolongs its action 
b, Administration for an extended 
period results in a cumulative 
effect of the drug 
A. The circulatory and respiratory systems 
are not directly influenced by equanil 
B. The drop in respiratory and pulse rates, 
cardiac output and blood pressure 
accompanying equanil therapy is due to 
decreased anxiety and muscle tone 
1. The depressant action of equanil on 
the thalamus reduces the number of 
sensory stimuli reaching the cortex 
(relieves anxiety and tension) 
2. Impulses transmitted over nerve fibers 
synapsing in the brain stern and spinal 
cord are blocked by equanil (causes 
skeletal muscle relaxation) 
3. Large doses of equanil cause 
pronounced relaxation of skeletal 
muscles which results in a sharp 
decline in blood pressure 
APPENDIX B 
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APPENDIX B 
fhysician's Orders and Associated Anatomic~ Physiologic Facts 
Appendix B includes the physician's orders written at the 
time of admission and during the first forty-eight hours of 
hospitalization. Accompanying each order is a list of anatomic 
and physiologic facts the nurse should know in order to under-
stand the significance of the order. 
Included among the orders written by the physician were 
orders for various laboratory and diagnostic tests, and for 
preparation of the patient's diet. As execution of orders in 
these categories are not within the province of the nurse, they 
were carried out by the physician, dietitian and laboratory 
technicians. 
Although the nurse is not directly involved in the per-
formance of these activities, she should be aware of their 
significance to the patient's condition. This objective 
necessitates the nurse's understanding of the anatomic and 
physiologic basis for all procedures, whether they are per-
formed by the nurse or some other member of the health team. 
Further, it is frequently the nurse's responsibility to 
assemble necessary equipment and to explain procedures to the 
patient. She should also be prepared to help the patient 
understand the physiologic basis for his diet. The nurse's 
__ scientific bac~groUl1d_will enable her to interpret laboratory 
n 
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reports, and to incorporate this information when planning 
nursing care. 
Laboratory tests aid the physician in diagnosing and 
managing various disorders. Tests are done to confirm a 
suspected diagnosis, to follow the course of a disease or to 
guide therapy. Other tests are performed routinely to detect 
unsuspected conditions. 
In this study consideration was given only to tests per-
taining directly to the patient's cardiovascular disease. It 
was felt that the inclusion of anatomic and physiologic facts 
for laboratory tests ordered routinely for most patients would 
be superfluous. 
The following comprises a list of the physician's orders 
for which anatomic and physiologic facts were not pre-
sented in Appendix B: 
Fasting blood sugar 
Blood urea nitrogen 
Serology 
Urinalysis 
Bilirubin 
Alkaline phosphatase 
Total protein 
A/G ratio 
The laboratory reports for these tests showed they were all 
within normal range. 
Anatomic and physiologic facts pertaining to the following 
orders were presented only in Appendix A, under the appropriate 
nursing functions, in order to avoid repetition. 
:: 
n 
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The following list of orders, written by the physician 
and performed by the nurse during the periods of obser-
vation, were not included in Appendix B: 
Semi-Fowler's position 
Oxygen tent constant 
Blood pressure 2 times a day 
Phenobarbital gr. ~ 3 times a day 
Oxygen tent p.r.n. 
Vital signs every 4 hours until stable 
Feed patient 
Elastic stockings to both legs 
Meprobamate (Equanil) 400 mg. 3 times a day 
Milk of magnesia and mineral oil 30 cc. of each 
at night 
Physician's orders written on the first day and repeated on 
the second day of hospitalization were included only once in 
Appendix B. 
~-- -·-- -- -· 
--
Physician's Order 
PLACE ON 
CRITICAL LIST 
BED REST 
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Associated Anatomic ~ Physiologic Facts 
A. Complete deprivation of blood to a small 
area of myocardium threatens life 
B. The coronary arteries transport oxygen-
ated blood to the myocardium 
For subdivisions related 
to this item refer to: 
Nursing Function: 
OXYGEN TENT 10-12 LITERS 
PER MINUTE 
Pages 113-114 
Item E 
C. Myocardium deprived of its blood supply 
becomes necrotic 
For subdivisions related 
to this item refer to: 
Nursing Function: 
OXYGEN TENT 10-12 LITERS 
PER MmUTE 
Page 115 
Item G 
A. Cardiac cycle refers to the sequence of 
events occurring in one complete heart 
beat 
For subdivisions related 
to this item refer to: 
Nursing Function: 
TAKE PULSE 
Pages 132-133 
Item D 
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Physician's Order Associated Anatomic ~ Physiologic Facts 
BEDREST B. Myocardium deprived of its blood supply 
becomes necrotic 
For subdivisions related 
to this item refer to: 
Nursing Function: 
OXYGEN TENT 10-12 LITERS 
PER MINUTE 
Page 115 
Item G 
C. All living cells require an adequate 
supply of oxygen 
For subdivisions related 
to this item refer to: 
Nursing Function: 
OXYGEN TENT 10-12 LITERS 
PER MINUTE 
Pages 112-113 
Item A 
D. Muscular activity adds to the work-load 
of the heart by increasing venous return, 
which subsequently increases heart rate 
and force of myocardial contraction, 
cardiac output and blood pressure 
E. The greater the arterial blood pressure, 
the greater the force of ventricular 
contraction required to overcome dias-
tolic pressure and maintain normal 
cardiac output 
1. The normal heart is capable of 
increasing cardiac output to meet 
demands imposed by increased meta-
bolic activity (blood is delivered 
to the tissues more rapidly) 
2. Decreased metabolic activity enables 
the damaged heart to maintain cardiac 
output at physiological levels 
a. Cardiac output at rest is 
approximately 4 to 5 liters 
Physician's Order 
BEDREST 
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Associated Anatomic ~ Physiologic Facts 
b, Damaged myocardium may be unable 
to contract with sufficient force 
to meet demands for increased 
cardiac output necessitated by 
increased metabolic activity 
F. The coronary arteries transport oxygen-
ated blood to the myocardium 
1. Arteriosclerosis of coronary arteries 
reduces the amount of blood delivered 
to the myocardium 
2. If work-load of heart is increased, 
sclerotic vessels are unable to 
deliver enough oxygen for the 
myocardium to function effectively 
3. Extensive anasbamoses exist between 
the smallest coronary arteries 
a, Occlusion of a coronary vessel 
causes size of minute coronary 
anasbamoses to increase tre-
mendously, establishing collateral 
circulation to the ischemic area 
b, As collateral circulation develops 
the mildly ischemic area sur-
rounding the infarct gradually 
becomes functional 
G. Diminished skeletal muscle tone and 
sluggish peripheral circulation are 
undesirable sequelae of prolonged 
inactivity 
For subdivisions related 
to this item refer to: 
Nursing Function: 
ELASTIC STOCKINGS 
Page 171 
Item B 
APPLIED 
Physician's Order 
TO BE 
COMPLETELY 
BATHED 
!J.'TTAKE AND 
OUTPUT FOR 
48 HOURS 
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Associated Anatomic ~ Physiologic Facts 
A. Cardiac cycle refers to the sequence of 
events occurring in one complete heart 
beat 
For subdivisions related 
to this item refer to: 
Nursing Function: 
TAKE PULSE 
Pages 132-133 
Item D 
B. Myocardium deprived of its blood supply 
becomes necrotic 
For subdivisions related 
to this item refer to: 
Nursing Function: 
OXYGEN TENT 10-12 LITERS 
PER M!J.'TUTE 
Page 115 
Item G 
C. Muscular activity adds to the work-load 
of the heart by increasing venous return, 
which subsequently increases heart rate 
and force of myocardial contraction, 
cardiac output and blood pressure 
D. The greater the arterial blood pressure, 
the greater the force of ventricular 
contraction required to overcome dias-
tolic pressure and maintain normal 
cardiac output 
A. Approximately 70 per cent of total body 
weight is water 
1. Water balance is maintained when 
fluid output equals fluid intake 
2. Fluid imbalance results in excessive 
hydration or dehydration of tissues and 
a disturbance in electrolyte balance 
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~· Physician's Order Associated Anatomic~ Physiologic Facts 
INTAKE AND 
OUTPUT FOR 
48 HOURS 
B. Fluid balance is regulated by kidney 
function 
1. The volume of water excreted by the 
kidneys varies with the amount 
ingested and the amount lost by 
other routes 
a. Appreciable quantities of water 
are lost daily through the skin, 
lungs and gastrointestinal tract 
b. Renal excretion of water is 
reduced as a result of vomiting 
and diarrhea 
2. Normal plasma composition is main-
tained by ability of the kidney 
tubules to excrete nitrogenous waste 
products and excess water and to 
reabsorb substances need~d by the body 
a. Excretion and/or reabsorption 
of solutes by kidney tubules 
requires a definite amount of 
water (solutes must be in solution) 
b. Adequate daily fluid intake pro-
vides water for urine formation by 
the kidneys and replaces water 
lost by other routes 
C. Damaged myocardium may be unable to 
contract with sufficient force to main-
tain cardiac output 
1. Decreased arterial blood pressure 
correspondingly lowers glomerular 
filtration pressure, decreasing 
urine formation 
a. For filtration to occur glomerular 
blood pressure must be great enough 
to overcome osmotic pressure ex-
erted by plasma proteins in 
glomeruli and pressure in Bowman's 
capsules 
Physician's Order 
INTAKE AND 
OUTPUT FOR 
48HOURS 
NO ICE WATER 
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Associated Anatomic ~ Physiologic Facts 
(1). Glomerular blood pressure is 
approximately 75 mm. Hg. 
(2). Glomerular osmotic pressure is 
about 30 mm. Hg. and capsular 
pressure is around 5 mm. Hg. 
b. When systolic blood pressure is 
less than 80 mm. Hg., glomerular 
filtration pressure falls below 
osmotic pressure and pressure in 
Bowman 1 s capsule, and the kidneys 
are unable to excrete urine (anuriq) 
2. Glomerular filtration rate is directly 
influenced by the volume of blood 
flowing through the kidneys 
a. Approximately one-fourth of the 
total cardiac output is delivered 
to the kidneys 
b. The rate of glomerular filtration 
slows when cardiac output is 
reduced as less blood flows through 
the kidneys 
A. Iced foods or liquids may chill the body 
sufficiently to produce generalized 
vasoconstriction 
B. Vasoconstriction increases peripheral 
resistance and elevates blood pressure 
c. The greater the arterial blood pressure, 
the greater the force of ventricular 
contraction required to overcome dias-
tolic pressure and maintain normal 
cardiac output 
Physician's Order 
1.0 GRAM 
SALT DIET 
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Associated Anatomic ~ Physiologic Facts 
A. Damaged myocardium may be unable to 
contract with sufficient force to 
maintain cardiac output 
1. Venous pressure increases when cardiac 
output is less than cardiac return 
a. Capillary pressure is elevated by 
venous congestion 
b. If capillary pressure exceeds 
osmotic pressure at the venous end 
of capillaries, passage of water 
into the blodd stream by osmosis 
i~ sharply curtailed 
2. Edema occurs when tissue fluid is 
formed more rapidly than it is drained 
a. Edema increases the distance oxygen 
and nutrients must travel between 
blood and tissue cells, thus 
interfering with cellular nutrition 
b. Elevation of pressure in edematous 
tissues interferes with filtration 
from capillaries 
c. Edema is apt to be most pronounced 
in dependent parts of the body 
(influence of gravity) 
B. Decreased arterial blood pressure corre-
spondingly lowers glomerular filtration 
pressure, decreasing urine formation 
1. Ingestion of food provides the body 
with its source of sodium 
a. Sodium ions in tissue fluid exert 
osmotic pressure 
b. Excess sodium in the diet is 
excreted by the kidney tubules 
c. Sodium retention occurs when the 
kidneys fail to excrete excess 
sodium 
Physician's Order 
1.0 GRAM 
SALT DIET 
COMMODE. 
. PRIVILEGES 
WITH HELP 
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Associated Anatomic ~ Physiologic Facts 
2. The concentration of sodium ions in 
tissue fluid influences water 
reabsorption by kidney tubules 
a. The osmotic pressure of tissue 
fluid is increased by sodium 
retention, causing a proportional 
increase in water reabsorption 
by the kidneys 
b. Decreased sodium ion concentration 
in tissue fluid enhances excretion 
of water by the kidneys 
A. Getting on a bedpan places a greater 
burden on the heart than using a commode 
at the bedside 
1. Bedpans are uncomfortable and 
frequently evoke feelings of 
apprehension, thereby increasing 
sympathetic activity 
a. Sympathetic stimulation increases 
heart rate and force of myocardial 
contraction, cardiac output, 
peripheral resistance and blood 
pressure 
b. Defecation is inhibited by 
sympathetic stimulation 
2. Position changes help maintain 
adequate peripheral circulation and 
muscle tone during prolonged 
inactivity 
3. The tendency to strain at defecation 
is decreased when the normal sitting 
position is assumed 
Physician's Order 
·COMMODE 
.PRIVILEGES 
WITH HELP 
. BE FIRM IN 
RESTRICTING 
. VISITORS TO 
WIFE AND 
DAUGHTERS 
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Associated Anatomic ~ Physiologic Facts 
B. Straining associated with difficult 
defecation causes a marked rise in 
blood pressure, placing an added burden 
on the myocardium 
For subdivisions related 
to this item refer to: 
Nursing Function: 
MILK OF MAGNESIA AND MINERAL 
OIL 30 cc. OF EACH 
Pages 169-170 
Item C 
A. Emotional stress or excitement places as 
great a work-load on the heart as 
moderate exercise 
1. Epinephrine, secreted in greater 
quantities during emotional excitement 
and muscular exercise, results in 
marked elevation of blood pressure 
a. The heart rate and force of 
ventricular contraction are 
increased by the direct action of 
epinephrine on the S-A node 
b. Epinephrine causes generalized 
vasoconstriction of abdominal and 
skin arterioles 
c. Increased secretion of epinephrine 
stimulates respiration 
2. Emotional impulses originating in the 
cerebral cortex influence autonomic 
centers in the hypothalamus 
a. Impulses reaching the hypothalamus 
are relayed to vital centers in the 
medulla oblongata 
Physician's Order 
BE FIRM IN 
RESTRICTING 
VISITORS TO 
WIFE AND 
DAUGHTERS 
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Associated Anatomic ~ Physiologic Facts 
b. Emotional stress or excitement 
generally evokes sympathetic 
responses which in turn increase 
blood pressure 
(1). Generalized vasoconstriction 
increases peripheral 
resistance 
(2). Increased heart rate and force 
of ventricular contraction 
increase cardiac output 
3. Accelerated epinephrine secretion and 
sympathetic activity raise metabolic 
activity of all cells 
a. Oxygen requirements of cells vary 
with their metabolic rates 
b. Increased metabolism causes 
reciprocal increases in cardiac 
output and blood pressure 
B. The greater the arterial blood pressure, 
the greater the force of ventricular 
contraction required to overcome dias-
tolic pressure and maintain normal 
ca:tgi.ac output 
For subdivisions related 
to this item refer to: 
Pages 181-182 
Item E 
c. Cardiac cycle refers to the sequence of 
events occurring in one complete heart 
beat 
For subdivisions related 
to this item refer to: 
Nursing Function: 
TAKE PULSE 
Pages 132-133 
Item D 
Physician!s Order 
MAY NOT SMOKE; 
COMPLETE 
Bl..QC)D COUNT-
HEMOGUlB IN 
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Associated Anatomic !E£ Physiologic Facts 
A. The effects of nicotine in the body are 
widespread 
1. Nicotine is readily absorbed into the 
blood stream from the gastrointestinal 
and respiratory tracts 
2. Most nicotine is detoxified by the 
liver, and the balance is excreted 
by the kidneys 
B. Absorption of nicotine into the blood 
stream increases heart rate, cardiac 
output, peripheral resistance and 
respiratory rate which in turn elevates 
systolic and diastolic blood pressure 
1. Nicotine produces a transient decrease 
in heart rate (vagal stimulation) 
followed by a more persistent 
acceleration (vagal paralysis). 
Cardiac acceleration is further 
augumented by increased epinephrine 
secretion under the influence of 
nicotine 
2. Nicotine increases peripheral 
resistance by excitation of the 
vasoconstrictor center and by local 
action on smooth muscle fibers of 
arterioles 
3. Stimulation of chemoreceptors in the 
carotid body by nicotine reflexly 
increases the respiratory rate 
c. Nicotine exerts an antidiuretic action 
by stimulating the posterior pituitary 
to release greater quantities of the 
antidiuretic hormone 
A. Respiratory gases are transported in the 
blood by forming chemical combinations 
with specific blood constituents 
Physician's Order 
COMPLETE 
BLOOD COUNT-
HEMOGI.OB IN 
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Associated Anatomic ~ Physiologic Facts 
B. Hemoglobin is essential for the transpoxt 
of oxygen in the blood 
1. Hemoglobin is a pigmented iron-
protein molecule contained within 
erythrocytes 
a. Hemoglobin has an affinity for 
oxygen 
b. Decreased hemoglobin content 
correspondingly reduces oxygen 
carrying capacity of blood 
2. Oxygen combines with hemoglobin in 
pulmonary capillaries to form 
oxyhemoglobin 
a. Oxyhemoglobin is an unstable 
compound which readily decomposes 
in tissue capillaries to liberate 
oxygen 
b. The characteristic bright red 
color of arterial blood is due to 
presence of oxyhemoglobin {imparts a pinkish tint to the 
skin) 
3. Hemoglobin that has given up its 
oxygen is called reduced hemoglobin 
a. The presence of reduced hemo-
globin is responsible for the 
characteristic purplish-blue 
color of venous blood 
b. An excessive amount of reduced 
hemoglobin in blood imparts a 
bluish tint to the skin (cyanosis) 
4. Cyanosis is a sign of tissue anoxia 
a. Cyanosis appears when reduced 
hemoglobin concentration in blood 
is 5 Gm. per cent or more 
:: 
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Physician's Order Associated Anatomic ~ Physiologic Facts 
COMPLETE 
BLOOD COUNT-
HEMOGLOBIN 
- ---·· ·-·· ·--- ---------~ ----- ---- . 
(1). Incomplete oxygenation of 
arterial blood may result 
from impaired myocardial 
functioning 
(2). Decreased velocity of blood 
flow in tissue capillaries 
allows an excessive quantity 
of oxyhemoglobin to become 
reduced 
b. Cyanosis is most easily observed 
in regions where rich capillary 
networks lie near the skin surface 
(lips, earlobes, nail beds) 
C. Carbon dioxide entering tissue capil-
laries diffuses into erythrocytes 
1. Approximately 10 per cent of carbon 
dioxide combines directly with hemo-
globin to form carbhemoglobin 
2. Followin~ a series of reactions with 
hemoglob~n most carbon dioxide 
returns to plasma as bicarbonate ions, 
unites with sodium ions and is 
carried as sodium bicarbonate to the 
pulmonary capillaries 
D. The amount of oxygen and carbon dioxide 
carried by the blood is dependent upon 
the total number of erythrocytes and 
their hemoglobin content 
1. Normal erythrocyte count is 4~ to 5 
million per cubic millimeter of blood 
2. Normal hemoglobin range is 12 to 15 
Gm. per 100 cc. of blood 
3. Hemoglobin determination is a more 
reliable indicator of the oxygen and 
carbon dioxide carrying ability of 
blood than an erythrocyte count, as 
hemoglobin is the essential component 
in the transport of respiratory gases 
-- - - - - -
Physician's Order 
COMPLETE 
BLOOD COUNT-
HEMATOCRIT 
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Associated Anatomic ~ Physiologic Facts 
A. Blood consists of formed elements 
(corpuscles) suspended in a liquid (plasma) 
1. Three types of corpuscles are present 
in blood 
a. Erythrocytes -- ~ to 5 million 
per cubic millimeter of blood 
b. Leukocytes -- 5,000 to 9,000 per 
cubic millimeter of blood 
c. Thrombocytes -- 250 1 000 per cubic 
millimeter of blood 
2. Normal blood is composed of 45 per 
cent corpuscles (mostly erythrocytes) 
and 55 per cent plasma 
B. Viscosity refers to the resistance to 
blood flow due to friction of molecules 
in the blood as they move past one 
another (internal resistance) 
1. Blood is about 5 times more viscous 
than water due to the presence of 
blood corpuscles and plasma proteins 
2. Substantial increase or decrease in 
erythrocytes alters viscosity 
3. Increased viscosity increases 
resistance to blood flow through 
arterioles due to increased friction 
of molecules sliding past one another 
C. When viscosity increases ventricular 
contraction must be more forceful to set 
blood in motion, and blood pressure 
rises to overcome greater resistance 
to blood flow 
• 
-----~. 
Physician's Order 
COMPLETE 
BLOOD COUNT-
LEUKOCYTES 
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Associated Anatomic ~ Physiologic Facts 
A. Normal leukocyte range is 5,000 to 9,000 
per cubic millimeter of blood 
1. There are 5 types of leukocytes, each 
comprising a definite percentage of 
the total leukocyte count 
a. Neutrophils 
b. Lymphocytes 
60 to 70 per cent 
20 to 25 per cent 
c. Monocytes ---- 3 to 8 per cent 
d. Eosinophils -- 2 to 4 per cent 
e. Basophils ---- 1 per cent 
2. Leukocytes constitute one of the 
body's defense mechanisms 
a. Passage of leukocytes through 
intercellular spaces of capillary 
walls by ameboid movement is 
called diapedesis 
b. Most leukocytes are capable of 
engulfing and digesting foreign 
particles (phagocytosis) 
(1). Neutrophils and monocytes are 
most actively phagocytic 
(2). Eosinophils are moder~tely 
phagocytic 
B. An increased number of circulating 
leukocytes is called leukocytosis 
1. Accelerated production of leukocytes 
occurs in response to presence of 
necrotic tissue or microorganisms in 
the body 
a. Usually production of actively 
phagocytic cells greatly exceeds 
production of cells that are less 
phagocytic 
Physician's Order 
.COMPLETE 
'BLOOD COUNT-
•LEUKOCYTES 
ELECTRO-
CARDIOGRAM 
~~g::gw 
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Associated Anatomic ~ Physiologic Facts 
b. Leu~ocytes migrate in great numbers 
to any body area containing foreign 
particles 
2. Myocardium deprived of its blood 
supply becomes necrotic 
a. Necrotic tissue releases substances 
into blood which accelerate 
formation of leukocytes 
(1). Leukocytosis resulting from 
tissue necrosis is mainly 
attributed to an increased 
number of neutraphils 
(2). Neutrophilia usually occurs 
following coronary occlusion 
with infarction 
b. Leukocytosis following 
damage is proportional 
extent of necrosis 
tissue 
to the 
A. Living tissue is capable of generating 
electrical impulses 
1. Electrical activity generated by 
myocardial contraction is conducted 
through tissues of the extremities 
and chest wall 
2. The electrocardiograph amplifies and 
records electrical activity of the 
myocardium 
a. The record produced is called an 
electrocardiogram 
b. Standard placement of electrodes 
facilitates comparison and 
interpretation of the electro-
cardiogram 
Physician's Order 
ELECTRO-
. CARDIOGRAM 
.TOMORROW 
MORNING 
SERUM GLUTAMIC 
OXAIDACETIC 
TRANSAMINASE 
EVERY DAY FOR 
FIVE DAYS 
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Associated Anatomic and Physiologic Facts 
3. Electrical activity of skeletal 
muscles will be recorded by the 
electrocardiograph unless the 
subject is relaxed 
B. Electrical changes during each cardiac 
cycle produce a series of characteristic 
deflections (waves) on the electro-
cardiogram 
1. These deflections are due to trans-
mission of impulses through the 
neuromuscular tissue 
a. Electrical activity spreads from 
the S-A node across the atria, 
through the A-V node, bundle of 
His and Purkinj e network to the 
ventricular myocardium 
b. The spread of electrical activity 
slightly precedes myocardial 
contraction 
2. Characteristic deflections, differing 
in duration and magnitude, are 
associated with atrial systole, 
ventricular systole and ventricular 
relaxation 
a. An abnormally prolonged interval 
between deflections indicates a 
delay of impulse conduction 
through the heart 
b. Electrical activity is not trans-
mitted through necrotic areas of 
myocardium 
A. Glutamic oxaloacetic transaminase (an 
enzyme) is widely distributed in human 
tissues 
1. Highest levels are found in cardiac 
and skeletal muscle, brain, liver 
and kidney 
Physician's Order 
SERUM GLUTAMIC 
OXAI.OACETIC 
TRANSAMINASE 
'EVERY DAY FOR 
FIVE DAYS 
DAILY 
PROTHROMBIN 
TIME 
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Associated Anatomic ~ Physiologic Facts 
2. Serum glutamic oxaloacetic trans-
aminase is elevated when tissues 
containing high transaminase levels 
are injured 
B. Myocardium damaged by an infarct releases 
large quantities of glutamic oxaloacetic 
transaminase into the blood stream 
1. The rise in serum glutamic oxaloacetic 
transaminase is proportional to the 
infarct 
2. Serum glutamic oxaloacetic trans-
aminase level often increases 2 to 20 
times above normal following an 
infarction 
a. Highest concentration occurs on 
the second day 
b. Blood level returns to normal 
(8 to 40 units) within 5 days 
3. Coronary insufficiency without 
infarction does not produce elevation 
of serum glutamic oxaloacetic 
transaminase 
A. Prothrombin time is a measure of 
prothrombin concentration in plasma 
1. The time required for ox~lated plasma 
to coagulate when measured amounts of 
calcium chloride and thromboplastin 
are added is called prothrombin time 
2. Normal prothrombin time is 14 to 15 
seconds (referred to as 100%) 
B. Anticoagulants that produce hypo-
prothrombinemia increase prothrombin time 
Physician's Order 
DAILY 
PROTHROMBIN 
~TIME 
2 cc. AQUEOUS 
:HEPARIN 20,000 
: UNITS/cc. I.M. 
STAT AND EVERY 
' DAY FOR 4 DAYS 
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Associated Anatomic ~ Physiologic Facts 
1. Anticoagulant therapy prevents intra-
vascular clotting most effectively 
when prothrombin time is maintained 
at approximately 20 to 30 per cent of 
normal 
2. A tendency to hemorrhage occurs when 
prothrombin time is increased to less 
than 10 per cent of normal 
c. Intravascular clotting is usually 
accompanied by decreased prothrombin time 
A. The clotting mechanism embraces a series 
of reactions involving thromboplastin, 
calcium ions, prothrombin and fibrinogen 
1. Calcium ions, obtained from ingested 
food, are normally present in plasma 
2. Prothrombin and fibrinogen are plasma 
proteins manufactured by the liver. 
Vitamin K is essential for synthesis 
of prothrombin 
3. Plasma does not normally contain free 
thromboplastin 
a. Release of thromboplastin by 
injured thrombocytes and tissue 
cells initiates the clotting 
process 
b. Calcium ions react with prothrombin 
in the presence of thromboplastin 
to form thrombin 
4. Fibrinogen, in the presence of thrombin, 
is converted into fibrin · 
a. Fibrin forms a sticky meshwork 
which traps blood to form a clot 
b. Plasma from which fibrinogen has 
been removed is called serum 
Physician's Order 
2 cc. AQUEOUS 
HEPARIN 20,000 
UNITS/cc. I.M. 
STAT AND EVERY 
DAY FOR 4 DAYS 
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Associated Anatomic ~ Physiologic Facts 
5. Due to fragility some thrombocytes 
may disintegrate as they bump against 
erythrocytes in circulating blood 
a. Small amounts of anticoagulants 
normally present in plasma prevent 
intravascular clotting (heparin, 
antiprothrombin, antithrombin) 
b. Intravascular clotting occurs when 
the amount of thromboplastin 
liberated overpowers plasma 
anticoagulants 
B. Anticoagulants alter the normal clotting 
mechanism of blood and are given to 
prevent intravascular clotting 
1. Anticoagulants do not dissolve clots 
already formed 
2. The incidence of subsequent thrombi 
and/or emboli formation is reduced by 
anticoagulant therapy 
3. The chief danger from anticoagulant 
therapy is hemorrhage 
C. Clotting time refers to the time 
required for blood to clot in a clean, 
dry test tube (7 to 15 minutes) 
1. Heparin reduces ability of blood to 
clot by inactivating thromboplastin 
and by destroying thrombin that does 
form 
2. Heparin dosage is determined by 
measuring the effect of heparin on 
clotting time 
a. Normal clotting time is prolonged 
two to three times by effective 
heparin therapy 
b. Heparin begins to act soon after 
injected, but the effects disappear 
within 3 to 4 hours as heparin is 
rapidly destroyed (heparin is 
inactive when given orally) 
Physician's Order 
2 cc. AQUEOUS 
HEPARIN 20,000 
UNITS/cc. I.M. 
STAT AND EVERY 
DAY FOR 4 DAYS 
DICut1AROL 
300 mg. AFTER 
PROTHROMBIN TIME 
TOMORROW 
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Associated Anatomic and Physiologic Facts 
D. Parenteral medications are abs~rbed 
faster than oral medications 
1. The presence of rich networks of 
blood vessels in subcutaneous tissue 
and skeletal muscle facilitate rapid 
absorption of parenteral medications 
a. Injection of fluid into the 
tissues raises tissue pressure 
above capillary pressure and the 
medication rapidly passes into 
the capillaries 
b. Slow injection of medication into 
subcutaneous tissue or skeletal 
muscle and gentle massage to the 
area facilitates absorption and 
minimizes discomfort 
2. Parenteral injection is undesirable 
in body areas where large blood 
vessels and nerves pass near the 
surface 
3. Medications injected near the surface 
are apt to be painful as skin 
contains numerous pain receptors 
A. The clotting mechanism embraces a series 
of reactions involving thromboplastin, 
calcium ions, prothrombin and fibrinogen 
For subdivisions related 
to this item refer to: 
Pages 198-199 
Item A 
Physician's Order 
DIC~~L 
300 mg. AFTER 
PROTHROMBTI1 TIME 
TOMORROW 
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Associated Anatomic ~ Physiologic Facts 
B. Anticoagulants alter the normal clotting 
mechanism of blood and are given to 
prevent intravascular clotting 
For subdivisions related 
to this item refer to: 
Page 199 
Item B 
C. Dicumarol delays blood clotting by 
suppressing prothrombin formation 
in the liver 
1. Vitamin K is essential for synthesis 
of prothrombin 
a. Utilization of vitamin K is 
inhibited by dicumarol 
b. The antidote for dicumarol 
induced hemorrhage is vitamin K 
(increases rate of prothrombin 
production) 
2. The effect of dicumarol remains 
latent until previously formed 
circulating prothrombin has been 
used by the body (requires 24 to 
48 hours) 
3. The action of dicumarol is prolonged; 
a cummulative effect is produced by 
daily administration 
a. Following a large initial dose, 
the desired prothrombin level is 
maintained by smaller, daily doses 
b. The required maintenance dosage 
may vary from day to day 
(1). 
(2). 
Maintenance dosage is 
computed daily on the basis 
of the prothrombin time 
Therapeutic amounts of dicum-
arol do not appreciably alter 
clotting or bleeding time 
Physician's Order 
DICUMAROL 
300 mg. AFTER 
PROTHROMBIN TINE 
TOMORROW 
MORPHINE SULFATE 
gr. .\; EVERY 4 
HOURS P.R.N. 
FOR PAIN 
- 202 -
Associated Anatomic and Physiologic Facts 
c. Dicumarol is absorbed by gastric 
and intestinal capillaries 
A. Morphine is a central nervous system 
depressant with highly specific 
analgesic properties 
1. Depression of the thalamus and 
psychic centers promotes feelings of 
tranquility and drowsiness and 
relieves fear, apprehension and 
restlessness 
2. Depression of the sensory cortex by 
morphine is especially effective in 
relieving persistent visceral pain 
a. The analgesic action is most 
effective if morphine is adminis-
tered before severe pain is 
experienced 
b. The main action of morphine in the 
presence of severe pain is to alter 
emotional reaction to pain by 
relieving associated anxiety 
B. Morphine depresses the respiratory 
center by rendering it less sensitive to 
carbon dioxide stimulation 
1. Therapeutic doses depress the rate and 
depth of respirations (large doses 
cause respiratory failure) 
2. Inadequate oxygen reaches tissue cel~s 
if respirations fall below physiolog~c 
limits 
3. A rate of less than 12 respirations 
per minute indicates toxicity 
;: 
Physician's Order 
MORPHINE SULFATE 
gr • .!:; EVERY 4 
HOURS P.R.N. 
FOR PAIN 
NEMBUTAL gr. 3 
TONIGHT 
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Associated Anatomic ~ Physiologic Facts 
C. Blood pressure may fall slightly in 
response to therapeutic doses of morphine 
1. The effect of morphine on blood 
pressure is an indirect one, being 
produced chiefly by diminished 
muscular activity 
2. A slight decrease in peripheral 
resistance follows dilation of skin 
blood vessels in the face, neck 
and chest 
D. The miotic action of morphine causes 
constriction of the pupils (pinpoint 
pupils indicate toxicity) 
E. Morphine decreases gastrointestinal 
activity and increases sphincter muscle 
tone, which in turn slows digestion and 
delays emptying of the stomach and small 
intestine 
1. Diminished peristalsis permits 
excessive water absorption 
2. Loss of sensitivity in the rectum 
depresses the defecation reflex 
F. Parenteral medications are absorbed 
faster than oral medications 
For subdivisions related 
to this item refer to: 
Page 200 
Item D 
A. Adequate sleep during illness is 
essential as it facilitates repair of 
damaged tissues 
1. Barbituates reduce awareness to 
external stimuli 
Physician's Order 
NEMBUTAL gr. 3 
TONIGHT 
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Associated Anatomic ~ Physiologic Facts 
a. The hypnotic effect of barbituates 
is aided by elimination of all 
possible external stimuli in order 
to decrease impulses to sensory 
area of the cerebral cortex 
b. Hypnotic doses of barbituates 
produce natural, dreamless sleep 
2. Body temperature falls slightly 
during sleep due to decreased 
sympathetic activity, metabolic rate 
and muscle tone 
a. Large doses of barbituates, by 
relaxing smooth muscle in 
arterioles, produce vasodilation 
(decreases peripheral resistance) 
b. Large doses of barbituates reduce 
carbon dioxide sensitivity of the 
respiratory center and respirations 
become depressed 
3. Nembutal is a rapidly absorbed, short-
acting barbituate (effects appear in 
10 to 15 minutes) 
B. Barbituates are central nervous system 
depressants which relieve anxiety and 
restlessness (promote calmness and 
relaxation) 
For subdivisions related 
to this item refer to: 
Nursing Function: 
PHENOBARBITAL gr. ~WITH 
GLASS OF WATER 
Page 173 
Item A 
Physician's Order 
NEMBUTAL gr. 3 
TONIGHT 
·cHOLESTEROL 
BlDOD LEVEL 
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Associated Anatomic ~ Physiologic Facts 
C. Barbituates must be absorbed into the 
blood stream to produce their effects 
For subdivisions related 
to this item refer to: 
Nursing Function: 
PHENOBARBITAL gr. ~ WITH 
GLASS OF WATER 
Page 174 
Item B 
A. Cholesterol is a normal constituent of 
tissue cells and blood, and is important 
in maintenance of cellular permeability 
B. Coronary artery disease is characterized 
by elevation of cholesterol blood level 
and by deposition of cholesterol in 
artery walls 
APPENDIX C 
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~ PERTAINING !£ QUESTIONNAIRE 
~ SUIIUTiary .2f. ~ History - - - Acute !1yoc8:rdial Infarction 
An obese, 58 year old male, retired policeman was admitted to the hospital 
With complaints of severe, vise-like chest pain that radiated to the left arm, 
associated with profuse perspiration. A previous episode of chest pain, lasting 
approximately one-half hour, had been experienced several hours prior to admission. 
He was alert when admitted to the hospital, and was not having acute pain as he 
had received medication at home just prior to admission. 
The electrocardiogram performed on the morning after admission showed evidence 
of ~cardial abnormality. The second electrocardiogram confirmed the diagnosis 
of anterior rey-ocardial infarc'i;iol!Jo Laboratory tests showed that serum glutamic 
oxaloacetic transaminase increased slightly ( 6o units) within the first twenty-
four hours after admission, and was marked:cy- elevated (144 units) on the second 
day of hospitalization. Cholesterol blood level was 276 mg. per cent, which is 
in the upper range of normal. 
His temperature was slightly elevated during the first forty-eight hours, a 
peak of 101.2 degrees fahrenheit being reached on the second day of hospitalization. 
There was a corresponding rise in the pulse rate. A progressive rise in blood 
pressure from 160/90 to 200/140 occurred during the first twenty-four hours. 
Blood pressure then began to drop sharply 1 reaching a minimum cf 94/70 within 
forty-eight hours after admission. The pulse was weak, rapid and difficult to 
palpate. Severe chest pain was relieved during the first night of hospitalization 
by two doses of morphine sulfate, administered at four hour intervals. 
Activitis; Performed by ~Nurse During Observation Periods ~: 
(Nursing functions were included under the observation period during which 
they were observed initially. Functions repeated during subsequent 
observation periods were not duplicated in this list). 
July 21, 1959 --- §. P.M. !,2 2. I.:.!1!, 
Semi-Fowler's position maintained 
Oxygen tent 10 to 12 liters per minute 
Blood pressure, rectal temperature, pulse and 
respiratory rates 
Patient was asked if he was experiencing pain 
Nurse turned patient on side and gave back rub 
Bed linens straightened 
Nurse positioned patient and placed pillow at 
foot of bed for support 
lfuree bwshed patient's teeth 
~ 22, 1959 ---.J. ~, !,2 11 A.M. 
Nurse washed patient's hands and face 
Oxygen discontinued and bed raised to high 
Fowler's position for breakfast 
Patient fed by nurse 
Bed bath administered by nurse 
Bath blanket placed between rubber and bed sheets 
Oxygen restarted at completion of breakfast 
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July ~ 1959 - l P.M. ~ 2...!::!:!• 
Milk of magnesia and mineral oil 30 cc. of each 
Elastic stockings applied to legs (patient questioned 
purpose of stockings) 
Sharp pain originating from site of previous 
intramuscular injection 
July 23, 1959 --- 7 A.M. to 11 A.M. 
-- -----
Oral temperature 
Phenobarbital gr. t and Equanil 400 mg. with glass of water 
Elastic stockings removed for duration of bed bath 
Orders Hritten by the Physician at the Time of Admission and During the 
Subsequent FortY:eiiht Hours ~ t - - - - -
(This list includes only those orders not performed by the nurse during 
the periods of observation). 
Place on critical list 
Bed rest 
To be completely bathed 
Intake and Output for 48 hours 
No ice ~1ater 
1.0 Gm. salt diet 
Conunode privileges with help 
Please be firm in restricting visitors to wife and daughters 
May not smoke 
Complete blood count (Hb., Hct., WBC) 
Electrocardiogram tomorrow morning and repeat in 3 days 
Serum glutamic oxaloacetic transaminase every day for 5 days 
Daily prothrombin time 
2 cc. aqueous heparin 20,000 Units/cc. I.M. stat and every 
day for 4 days 
Dicumaro.l 300 mg. after prothrombin time , 
Morphine sulfate gr. i every 4 hours ~.r.n. for pain 
Nembutal gr. 3 tonight and then gr. l2 each night 
Cholesterol blood level 
- 209 -
QUESTIONNAIRE 
Pl£ase supply the requested data in the blank spaces provided to the right of each 
queation. 
Is your major area of teaching: 
A. biological sciences? 
B. medical-surgical nursing? 
c. nursing arts? 
D. other than those areas listed? (please specify) 
What degree of emphasis (little, sane, considerable) do you feel 
should be placed on promoting student comprehension of the 
scientific basis of nursing in the: 
A~ rmrsing arts course? A. 
B. madical-surgical nursing course? B.-------
What is the reason for your response to the preceding question? 
Have you ever completed aey biological science courses on 
the college level? 
If' you answer yes to the preceding question, approximately 
how maey cred1 t hours: 
A. have you completed? A. 
B. were in anatomy and peysiology? B.------
---·-------------------------------------------------------------------------------INSTRUCTIONS~QUESTIONNAIRE 
This questionnaire is composed of a series of anatomic and phfsiologic facts 
selected from the circulatory, respiratory and nervous systems. Read each item 
carefully and consider its relevance to the nursing care of a patient with acute 
m,ocardial infarction. 
Four columns, headed with Roman numerals. I, II, III, and IV, are provided to the 
right of the anatomic and physiologic facts. The legend appears at the top of 
each page, and the following information is supplied for clarification. 
Column I --- Essential for nursi~ 
comprehension ana application Of these facts are fundamental to under-
standing the patient's condition and to carrying out nursing care on a 
professional level. 
--- Desirable but not essential for nursing i1iii~fge o:f these facts helps to understand the patient's condition 
and nursing care, but are not absolutely vital for professional nursing 
Column III --- Neither desirable nor essential for nursing 
These 1'acts are not pertinent to""'iiiiderstariding eJ.ther tEe patient's 
disease or his nursing care. 
Column IV -· No opinion 
· These facts Cin not be applied to Column I, II or III due to unfamili• 
arity with the items 
Considering the patient with acute m;yocardial infarction. determine the significance 
of each item 1n relation to professional nursing care and place a check ( ....,. ) 
in the appr~riate column. 
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QUESTIONNAIRE 
Please supp],y the requested data in the blank spaces provided to the right of each 
question. 
Have you ever cared for a patient with a diagnosis of acute 
myocardial infarction? 
How many weeks of medical nursing experience have you completed 
in the: 
A. freshman year? 
B. junior year? 
c. senior year? 
Have you had night duty experience on a medical unit? 
How many months have elapsed since you completed the course 
in anatomy .and pqysiology? 
Do you feel you draw upon your anatomic and pqysiologic 
background as you plan and carry out nursing care? 
A. ____ _ 
B. ___ _ 
c .... ____ _ 
---------------------------------------------------------------------------------
INSTRUCTIONS~QUESTIONNAIRE 
This questionnaire is composed of a series of anatomic and physiologic facts 
selected from the circulatory, respiratory and nervous systems. Read each item 
carefully and consider its relevance to the nursing care of a patient with 
acute myocardial infarction. 
Four columns, headed with Roman numerals I, II, III and IV 1 are provided to the 
right of the anatomic and pqysiologic facts. The legend appears at the top of 
each page, and the following information is supplied for clarification. 
Column I --- Essential for nursing 
Comprehension aild application of these facts are fundamental to 
understanding the patient's condition and to carrying out nursing 
care on a professional level 
Column II --- Desirable but not essential for nursing 
Knowledge of these factS'ile:tps to understand the patient's condition 
and nursing care, but are not absolutely vital for professional 
nursing 
Column III --- Neither desirable nor essential for nursing 
These facts are not pertinen~ Uriders~g either the patient's 
disease or his nursing care 
Column IV --- No opinion 
These facts can not be applied to Column I, II or III due to 
'Gnfamiliari ty with the i terns 
Considering the patient with acute myocardial infarction, determine the 
significance of each item in relation to professional nursing care and place a 
check ( """ in the appropriate column. 
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r.· Essential for nursing 
II •. Desirable but not essential for nursing 
III. Neither desirable nor essential for nursing 
IV • No opinion 
Anatomic ~ Pbfsiologic Facts 
1. Respiration refers to the exchange of ox;ygen and carbon 
dioxide between the organism and its environment 
2. External respiration consists of alternate inspiratory and 
expiratory phases (The lungs respond passively to changes 
in the size of the thoracic cavity) 
3. The tharacic cavity rises and falls with each respiration 
4. Efferent spinal nerves conduct reythmic, intermittent 
impulses discharged from the respiratory center to the 
muscles of respiration 
5. Inspiration follows contraction of the respiratory muscles 
6. Gravity shifts abdominal viscera downward, permitting 
easier descent of the diaphragm 
7 • Factors obstructing movement of the respiratory muscles 
prevent normal expansion of the thorax, and alveolar air 
capacity is correspondingly diminished 
a. Because of dead space air shallow respirations ~ reduce 
tidal volume to the extent that the amount of oxygen 
reaching the alveoli is insufficient to meet needs of the 
body 
9. The amount of air respired with each breath varies with the 
depth of respiration 
10. ~scular exercise,. digestion, temperature extremes, posture 
changes and emotional excitement increase pulmonary 
ventilation 
11. The rate and depth of respirations can be voluntarily 
controlled to a limited extent by cortical activity 
12. Cool air is aspirated into the oral cavity by mouth 
breathing 
13. Speech is produced during expiration 
14. Attempting to swallow and talk simultaneously tends to 
cause imperfect coordination of the respiratory reflexes 
15. Negative intrathoracic pressure holds the lung surfaces 
in contact with the chest wall, preventing collapse of the 
lungs 
16. Coordinated functioning of the circulatory and respiratory 
systems is essential for adequate respiration 
I II III IV 
I 
I 
l 
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Io Essential for nursing 
II. Desirable but not essential for nursing 
III. Neither desirable nor essential for nursing 
IV. No opinion 
Anatomic ~ Pgysiologic Facts 
17. Increased thoracic volume results in decreased (negative) 
intrapulmonic pressure, and air rushes into the alveoli 
until intrapulmonic pressure again becomes atmospheric 
18. The atria receive blood from systemic and pulmonary veine 
while the ventricles pump blood into the aorta and 
pullllonary arteries 
19. The pulmonary artery carries blood from the right 
ventricle to the lungs for oxygenationJ pulmonary veins 
receive and traneport oxygenated blood from lung 
capillaries to the left atrium 
20. ~gen and carbon dioxide diffUse across the thin 
alveolar-capillary membrane due to differences in partial 
pressure of the gas 
2l. The diffUsion rate is proportional to the partial pressure 
of the gas 
22. ~gen therapy raises the concentration of oxygen 
molecules in the alveoli, increasing the partial pressure 
of the alveolar oxygen 
23. To be effective in combating anoxia the concentration of 
oxygen in the tent must be maintained at 40 to 60 per cent 
24. ~gen is slightly heavier than air and therefore falls to 
the bottom of the tent 
25. Symptoms of anoxia will reappear when ox;ygen therapy is 
discontinued until the basic cause of anoxia is corrected 
26. Adjustment to normal oxygen concentration (20%) is aided 
by gradually discontinuing oxygen therapy 
27o ~gen supports combustion 
28. Respiratory gases are transported in the blood by forming 
chemical combinations with specific blood constituents 
290 The amount of oxygen and carbon dioxide carried by the 
blood is dependent upon the total number of erythrocytes 
and their hemoglobin content 
30. Internal respiration occurs between tissue capillaries and 
tissue fluid 
31. Partial oxygen pressure is greatest in arterial end of 
tissue capillaries, is considerably less in interstitial 
tissue fluid and is least within tissue cells 
I II TTT TV 
I 
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II. Desirable but not essential for nursing 
III. Neither desirable nor essential for nursing 
IV • No opinion 
Anatomic ~ Phz!iologic Facts 
32. The rate of internal respiration varies directq with the 
rate of tiasue ~~~etaboliam. Increased metabolism results i 
elevated partial carbon dioxide pressure and lowered parti 
oxnen pressure in tissue cells and interstitial fluid 
n 
al 
33. Carbon dioxide diffUses fran tissue cells into interstitia 1 
34. 
3S. 
36. 
37. 
38. 
39. 
fluid and then into tissue capillaries 
Carbon dioxide in the blood circulating through the medulla 
is the main respiratory stimulant 
The blood le'ftl of carbon dioxide adjusts the frequency and 
depth of respirations to meet b~ requil'81118nts 
Morphine depresses the respiratory center by rendering it 
less sensitive to carbon dioxide stimulation 
Blood pressure refers to the lateral pressure exerted by t 
blood against the blood vessel walls 
Systolic pressure is the lll8XiDum pressure which occurs 
during ventricular contraction (normal range is llO to 
l20 Dillie Hg. ) 
ID,asticity of arterial walls allow the vessels to distend 
or "give" during ventricular systole, pre'ftnting too great 
an elevation of systolic blood pressure 
he 
40. The more fluid contained 1n the blood "Vessels, the greater 
the pressure it exerts against the vascular walls 
41. Peripheral resistance refers to the resistance encountered 
by blood as it passes through the arterioles. Friction 
tende to slow the movement of blood 
42 • Arteriolar walls are colllpOSed main]¥ of smooth 11111scle tibe 
which are innervated by the autonomic nervous system 
43. Generalized vasoconstriction is followed by elevation of 
blood pressure 
44. Nicotine increases peripheral resistance by excitation of 
the vasoconstrictor center and by local action on smooth 
1111scle fibers ot arterioles 
45. Iced foode or liquids may chill the b~ sufficiently to 
produce generalized vasoconstriction 
46. Normal blood is composed ot 45 per cent corpuscles 
(mostq erythrocytes) and SS per cent plasma 
47. When viscosity increases ventricular contraction 1111st be 
more forceful to set blood 1n motion, and blood pressure 
rises to overc01111 greater resistance to blood tlDW 
ra 
1 TT III IV 
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II. 
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~ssential for nursing 
Desirable but not essential for nursing 
Neither desirable nor essential for nursing 
No opinion 
Anatomic ~ Physiologic Facts 
48. Blood pressure varies between the right and left brachial 
artery, systolic pressure being approximately 10 mm. Hg. 
higher in the right brachial artery 
49. Cardiac output refers to the amount of blood ejected by one 
ventricle in one minute 
50. Increased cardiac outout due to increased heart rate and/or 
stroke volume .elevates arterial blood pressure 
51. The greater the arterial blood pressure, the ~reater the 
force of ventricular contraction required to over-come 
diastolic pressure and maintain normal cardiac output 
52, At rest,blood returns to the heart more rapidly in the 
horizontal position as its flow is not opposed by gravity 
53. Increased venous return stimulates pressoreceptors in the 
vena cava and right atrium, initiating a reflex (Bajnbridge) 
which increases heart rate and therefore cardiac output 
54. ~fuscular activity adds to the work-load of the heart by 
increasing venous return, which subsequently increases 
heart rate and force of myocardial contraction, cardiac 
output and blood pressure 
55. Emotional impulses originating in the cerebral cortex 
influence autonomic centers in the hypothalamus 
56. Sympathetic stimulation increases heart rate and force of 
myocardial contraction, cardiac output, peripheral 
resistance and blood pressure 
57. Epinephrine, secreted in greater quantities during 
emotional excitement and muscular exercise, results in 
marked elevation of blood pressure 
58. Accelerated epinephrine secretion and sympathetic activity 
raises metabolic activity of all cells, Increased 
metabolism causes reciprocal increases in cardiac output 
and blood pressure 
59. Metabolic activity is elevated by diFestion and absorption 
60. Straining associated with difficult defecation causes a 
marked rise in blood pressure. Compression of large 
thoracic arteries temporarily raises systolic pressure 
as high as 200 mm. Hg. 
61, The length of each cardiac cycle varies with acceleration 
oft deceleration of the heart rate, 
62. The diastolic period is longest >Then the heart rate is 
slow 
I II III IV 
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I. Essential for nursing 
II. Desirable but not essential for nursing 
III. Neither desirable nor essential for nursing 
Iv. No opinion 
Anatomic ~ Phy8iologic Facts 
6). Repair of damaged tissue is facilitated by resting the 
affected part 
64. Blood now through the coronary vessels is fastest 
during diastole 
65. Arteriosclerosis of coronary a.rteries reduces the 
amount of blood delivered to the II\VOcardium 
66. Neuromuscular tissue, concentrated in specific regions of 
the lt\'rOCardiurn, discha.rges reytl:nnic impulses which are 
conducted to all parts of the lt\'rOCardiurn to cause systole 
67. Electrical activity generated by lt\'rOCardial contraction is 
conducted through tissues of the extremities and chest wall 
68. ~ocardial relaxation before responding to a second 
sti.nulus is assured by a long refractory period. This 
prevents sustained contraction, enabling the heart to 
act as a pump 
69. Ejection of' blood into the aorta initiates pulse waves 
which are transmitted through arterial walls at a 
velocity greater than blood~ Pulsations in arteries 
result from pulse waves 
70. Pulsations occur in all arteries, but are most easily 
felt by placing the fingers on a superficial artery 
located over a bone 
71. Body heat is distributed to all parts of the body by the 
now of blood through the vascula.r system 
72. Body heat is produced by muscula.r activity, basal 
metabolic activity and emotional excitement 
73. Elevated body temperature directly stimulates the S·A 
node, causing increased heart rate and force of' con• 
traction 
74. Body temperature falls slightl¥ during sleep due to 
decreased ~athetic activity, metabolic rate and 
muscle tone 
75. The amount of' heat lost by radiation, conduction, 
convection and evaporation is dependent upon the amount of 
blood nowing through venous plexuses in the skin and 
the activity of sweat glands 
76. Arteriolar constriction (to venous plexuses) slnmts most 
cutaneous blood now through deeper arterl ovenous 
communicating vessels, decreasing heat loss to the 
atmosphere 
I II III IV 
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I. Essential for nursing 
II. Desirable but not essential for nursing 
III. Neither desirable nor essential for nursing 
IV • No opinion 
Anatomic ~ Physiologic ~ 
77. The rate of heat loss O,y evaporation and conduction 
increases markedly when the skin is wet 
78. Sudden deprivation of oxygen to a portion of the 
!!W'OCardium causes severe pain 
79. Peripheral pain fibers from the base of the neck0 
shoulders, upper extl'elllities· and area C'VI!rlying the 
pectoral muscles enter the same spinal cord segments 
as visceral pain fibers from the J!VOCardium (cardiac 
pain is referred to these areas) 
80, Afferent pain inq:>ulses stimulate the cardio-accelerator, 
vasoconstrictor and respiratory centers 
81. Skin is richly supplied with blood vessels and pain 
receptors 
82. Continuous pressure against skin blood vessels depletes 
the blood supply to the area 
83, Friction dilates superficial blood vessels 0 permitting 
more blood to circulate through the skin vessels 
84. The presence of rich networks of blood vessels in 
subcutaneous tissue and skeletal muscle facilitate 
rapid absorption of parenteral medications 
85. Complete deprivation of blood to a small area of 
~ardium threatens life 
86. Tissue cells are irreversibly damaged in a few minutes 
when deprived of oxygen 
87. The clotting mechanism embraces a series of reactions 
involving thromboplastin, calcium ions, prothrombin 
and fibrinogen 
88. 
89. 
90. 
91. 
92. 
Intravascular clotting occurs when the amount of 
thromboplastin liberated overpowers plasma anticoagulants 
Heparin reduces ability of blood to clot by inactivating 
thromboplastin and O,y destroying thrombin that does form 
Dicumarol delays blood clotting by suppressing prothrombin 
formation in the liver 
A tendency to hemorrhage occurs when prothrombin time is 
increased to less than 10 per cent of normal 
I 
~ardium damaged by an infarct releases lArge quanti ties 
of glutamic. oxaloacetic traneamina.qe into the blood stream 
-
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Anatomic ~ Physiologic Facts 
93. Necrotic tissue releases substances into blood which 
accelerate formation of leukocytes 
94. The weakened, ischemic area may stretch during systole, 
dissipating much of the ventricular pumping force 
95. The volume of blood the heart can pump in relation to 
the OJCygen requirements of the body is a measure of 
the efficiency of the heart 
96. Decreased arterial blood pressure correspondingly 
lowers glomerular filtration pressure, decreasing 
urine formation 
97. The osmotic pressure of tissue fluid is increased by 
sodium retention, causing a proportic;,nal increase in 
wate;r reabsorption by the kidneys 
96. Passive ruscular motion helps maintein adequate 
peripheral circulation and muscle tone during prolonged 
inactivity 
99. Sluggish blood flow allows thromboplastin to accumulate 
sufficient:!¥ to initiate intravascular ·clotting 
100. An embolus originating in veins of the lower ext.rctlli:t;y-
may become lodged in the lungs 
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